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Sir: In submitting a report under your instructions of July 16, it 
is deemed necessary in the beginning to state clearly, as they appear 
to the Board, the considerations demanding the maintenance of a 
strong naval force by the United States. Thence the limits of a 
sufficient force may be evaluated, and its different elements deter- 
mined with reference to the services shown to be required of it. 

It need not be pointed out that there are several ways of approach- 
ing this subject, and especially of estimating in gross the magnitude 
of the force required. The following argument, besides covering the 
broad questions, defines the duties of the more important types and 
supplies certain of their controlling features. 

It may be stated that a navy isessential (1) for waging war and (2) 
to prevent war; and the second purpose may be far more important 
than the first. The Board in making this statement does not over- 
look the many important duties which a navy has to perform in time 
of peace, but a navy which is adjusted to meet the requirements of 
the country in time of war will, undoubtedly, be ample to perform 
the duty required of it in time of peace; and it may be rigidly 
accepted that there is no real ultimate economy in the maintenance 
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of vessels apparently adapted to the more economical performance 
of the latter duty, if ill adapted to the former. The magnitude of 
the naval force to be maintained by a government should be adjusted 
on the one hand to the chances of war, and the magnitude of the 
naval force which a war would bring against it; and, on the other 
hand, it should be commensurate with the wealth of the country and 
the interests at stake in case of war. If the chances of war are slight, 
and the interests to be guarded are unimportant, certainly the naval 
force to be maintained need not be great; if the chances of war are 
great, then the naval force which should be maintained ought to be 
limited by nothing but the limits of the nation’s wealth ; for, in case 
of war, its life is at stake. Whatever may be the chances of war, if 
the interests to be guarded are great, then the naval force to be 
maintained should also be great. 

In these cases, it is assumed that the protection required is 
best given by a naval force. For the United States, it may confi- 
dently be asserted that the chances of war are much less than for 
most European nations, or at least that the chances of war with any 
nation comparable with this in wealth and power are much less than 
the chances of war among the nations of Europe. The isolated 
position of this country removes many incentives to war. 

We fear no encroachments upon our territory, nor are we tempted 
at present to encroach upon that of others. Our territory does not 
obstruct the free passage to the sea of the commerce of any nation, 
nor is our own obstructed in any similar way. We havenocolonies, 
nor any apparent desire to acquire them, nor will this desire prob- 
ably arise until the population of this country has overflowed its vast 
limits, or its great resources become strained to maintain it. 

At present our foreign commerce is carried in foreign vessels, and 
our manufacturers compete with those of other nations in but few 
markets, when we consider the manufacturing resources of this 
country. 

All these reasons combine to make the United States self-contained 
to a greater degree than any other important nation, and, as a con- 
sequence, we are brought into conflict with the interests of other nations 
to the least possible extent. For this reason, the chances of war 
would seem to be ata minimum. But there are not wanting indica- 
tions that this comparative isolation will soon cease to exist, and that 
it will gradually be replaced by a condition of affairs which will bring 
this nation into sharp commercial competition with others in every 
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part of the world. Even now our commercial relations with our 
nearest neighbors are clamoring for modification both by sea and 
land, and in the adjustment of our trade with a neighbor we are 
certain to reach out and obstruct the interests of foreign nations. 

The time cannot be distant when we shall compete in earnest with 
others for the vast and increasing ocean-carrying trade; the time is 
near at hand when our own people will find it profitable to carry at 
least their own goods to foreign markets. 

The construction of a canal to form an ocean route between the 
Atlantic and Pacific will place this nation under great responsibility 
which may be a fruitful source of danger. 

While these changes in our national affairs and relations which 
loom up in the near future all tend to contribute to the wealth and 
greatness of the nation, they will also bring with them responsibilities 
and chances of war which we should prepare to meet. When we 
consider for a moment the naval force which might be brought against 
us, in case of war, even by a second-rate power, we are astonished 
at our Own weakness and total lack of preparation. Never in the 
history of the country have we been so unprepared as now to main- 
tain our rights upon the seas, or to defend our own shores. In years 
gone by, our ships were as good as any in the world, but while fora 
quarter of a century we have disregarded all advances in naval war- 
fare, others have steadily pursued a policy of building ships embody- 
ing the improvements which have grown in such numbers and 
character that the modern man-of-war in no way resembles the fight- 
ing ships of fifty years ago. Not only, then, have we a navy which 
is insignificant in numbers, in comparison with those of other nations, 
but even those vessels which we possess are not capable of meeting 
their great armored ships. Fifty years ago a ship and her armament 
could be constructed in a few months,—even in our late war it was 
possible to improvise a fleet of considerable power from our merchant 
shipping,—but the fighting ships of to-day require years to construct, 
and demand for the work such great mechanical appliances that a 
nation without such ships ready built, in time of war, is certain to 
suffer defeat. This is, unquestionably, the condition of the United 
States at this moment. ' 

When we consider the wealth of our country, or our ability to 
maintain a navy, and the interests at stake in case of war, we are 
again forced to admit that our navy is insignificant and totally dis- 
proportionate to the greatness of the country and to the task which 
would certainly fall to it in case of war. 
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If we omit entirely from consideration the property along our 
coast which is now exposed to destruction, and consider only the 
exports and imports which are exposed upon the high seas, we find 
that the value of such property is annually $1,500,000,000. This 
does not include our coastwise trade, which would double these 
figures; and this trade would also be exposed to destruction in case 
of a naval war. While more than 75 per cent of this vast foreign 
traffic is carried in foreign ships, the exports represent a part of the 
nation’s wealth and would be subject to capture. Nor does the loss 
of this property adequately represent the loss to the country which 
would result from its capture in whatever ships it might be carried. 
The enormous home industries and inland transportation directly 
dependent upon the continuance of these exports would be paralyzed. 

It matters not whether this commerce is carried in foreign ships; if 
it were to cease, it would produce wide-spread misery. It is not, 
then, alone sufficient that our sea-ports should be protected against 
bombardment—they must not be blockaded—our commerce must 
be free to enter and leave at its accustomed ports. The Board feels 
that it cannot emphasize this too strongly. Ifthe port of New York 
alone were blockaded for even three months, it would produce 
greater confusion and loss than would be directly inflicted by a 
bombardment of the city, even in its present unprotected condition. 

When compared with the foreign exports and imports of other 
nations, we find those of the United States nearly equal to one-half 
of those of Great Britain, three-fourths of those of France, five times 
those of Spain, more than three times those of Italy, and more than 
three times those of Russia. 

The total exports and imports of Great Britain and of the United 
States have steadily increased during the past ten years, while those 
of other nations have decreased. It may, then, be accepted as a 
reasonable belief that the commerce of this country must continue to 
increase, and that the time is not far distant when it will surpass 
those of the only two nations which now exceed it. If, then, it be 
deemed prudent to maintain a naval force capable of protecting this 
vast and increasing traffic, the United States should possess no 
insignificant navy. 

While the Atlantic and Pacific furnish a practically insurmountable 
barrier to an invading army, our extended coast-line is a constant 
temptation to an enemy to assail us from the sea. When we con- 
sider the simplicity of the means required to resist an invasion, and 
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remember the greatness of our population from which armies are to 
be recruited, and the railway and other facilities for concentrating 
them upon any threatened points of our coast, we must be convinced 
that only a powerful army would venture to invade our territory. 
The vast means of ocean transportation demanded for any con- 
siderable army, and the difficulties to be overcome in keeping up 
its supplies, would, manifestly, render it impossible to invade our 
country. We have, then, only to fear a naval attack, which may 
vary from the marauding attack of a few cruisers upon cur shores 
or commerce, up to the organized and destructive attack of a well- 
appointed fleet of armor-clads. How shall we best protect ourselves 
against these? Shall we place our main dependence upon fortifica- 
tions for our principal ports and permit ourselves to be shut up 
within them, and suffer our vast commerce to be driven from the 
seas? or shall we be prepared to maintain our rights at sea, to keep 
our ports open to our trade, and, incidentally, protect the ports? 
While feeling reasonably secure against any invasion of our terri- 
tory by an enemy, we should redouble our efforts to protect ourselves 
against the one certain form of attack in case of war, and the only 
complete protection is to be found in an efficient and sufficient navy. 


Considering, then— 

(1) That we are a nation possessed of great and increasing wealth ; 

(2) That much of this wealth must pass to and fro across the ocean 
or along our coast, where it is exposed to capture or destruction in 
case of war ; 

(3) That we are now totally unprepared—even against second-rate 
powers—to protect our commerce, to prevent the blockade of our 
ports, or to maintain our rights and honor away from home; 

(4) That these objects can only be secured by a navy; 

(5) That while we are now at peace with all nations, this fortunate 
condition of affairs may not always continue :—it is evident that we 
should proceed with all possible dispatch to provide a navy of sucha 





character and magnitude as will efficiently serve these purposes. 

To do this is a naval problem which depends for its complete solu- 
tion upon several conditions, which, in turn, are fixed or known with 
a moderate degree of exactness. 

The Board considers these conditions under three heads: 

The first may be stated as the naval strength of our possible 
enemies, which is, in all cases, so far as concerns the naval strength 
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of individual nations, known with precision; but the possibility of 
combinations, either for or against us, introduces an element of 
uncertainty which, under given circumstances, may be estimated but 
cannot be anticipated. 

The second condition is the proximity of the respective bases of 
coal and ammunition supplies to the area which we might be called 
upon to attack or defend. The imperative necessity of an ample 
supply of coal and ammunition to insure the maximum efficiency of 
a modern fighting ship renders it certain that the nation which is 
best supplied in these respects will have an enormous advantage. 

Third, the extent of the area to be attacked or defended. The 
greater the area or coast-line to be defended against a given force, 
the greater will be the force required; whereas, in many cases the 
force required to attack may be much smaller than the defending 
force. A few cruisers may attack and greatly injure the commerce 
of a nation having many cruisers in search of the marauders. A few 
armor-clads may attack and destroy public stores or dock-yards, 
notwithstanding a much greater defending force. Consequently, if 
we know the naval strength of our possible enemy, his facilities for 
replenishing his supply of coal and ammunition as compared with 
our own facilities, both acting in any given part of the world, and 
give due weight to our respective positions in regard to the areas to 
be attacked or defended—that is, whether we are defenders witha 
convenient base, or the reverse—we shall have a reliable basis upon 
which to estimate the naval force which should be maintained by the 
United States. 

First, then, if other conditions were equal, we should maintain a 
navy at least equal in strength to the most powerful navy in the 
world, on the theory that we might have to fight such a nation. But 
the second condition, viz., proximity of bases of supply, greatly 
modifies this estimate as far as the magnitude of the navy required 
for the protection of our interests in the western hemisphere is con- 
cerned, and these are our greatest interests; for in this part of the 
world we should be acting near our own base, while most European 
nations would be separated several thousands of miles from any 
base of supply—a fact which would serve to exclude some of the most 
powerful ships in the world from acting against us, provided our 
naval strength was sufficient to prevent our enemy from seizing some 
of the islands along our coast and establishing the necessary bases, 
or taking possession of Long Island Sound, Chesapeake Bay, or 
other suitable body of water where colliers could anchor in security. 
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In those cases where nations have bases of supply in proximity to 
our coasts, vessels of very moderate coal endurance could act against 
us; they would, however, be forced to defend their bases and protect 
all supplies sent tothem. The proximity to our shores of naval bases 
of supply, or their existence even at more distant points which would 
in any degree assist an enemy, is a consideration of the gravest im- 
port to us, both as regards our national safety and in deciding the 
naval force we should maintain. It would, therefore, in case of war, 
lead to an immediate struggle between the possessors of such naval 
bases near our coast for their protection, and ourselves for their 
destruction. We should be prepared with a naval force adequate to 
such work, and only the most powerful armor-clads would suffice. 
Whatever force our enemy could fairly be expected to assign to such 
duty, we should be able to destroy, beyond a doubt. To fail in this 
would multiply the destructive force of our enemy, and leave us help- 
less to resist direct attacks upon our own seaboard. 

We find, then, in this consideration, a limit fixed for our naval 
strength, which, it is probable, we need not exceed, and with less than 
which we cannot rest secure. 

To be able in case of war to destroy completely, at its outbreak, 
every base of supplies belonging to our enemy which should be in 
proximity to our country, and at the same time to protect the con- 
verging highways of our commerce, both foreign and coastwise, 
would represent the principal demand to be made upon our navy for 
purposes of defense, and, hence, for any purpose. 

By destroying all proximate bases of supply we force the enemy 
back, and exclude from the contest all vessels of limited endurance. 
The following table exhibits the endurance of the principal armor- 
clads and cruisers of Europe, now built or building, classified accord- 
ing toendurance. The table includes only such vessels 2s could act 
against us were we provided with the naval force above referred to. 
With our present naval strength, every vessel of an enemy, without 
respect to endurance, armor, or armarhent, would be effective against 
us; for where such enemy does not already possess near bases of 
supply, they could easily be established along our coasts at points 
inaccessible to a land force, and our whole coast completely invested. 
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[Numbers of table give the ¢o¢a/ number of ships having at least the endurance 
given at head of column.] 


Nation. 


ARMORED SHIPS. 


Endurance at ro knots exceeding— 





| 





| 
| 
| 
| 


7,000 6,000 5,000 4,000 

Great Britain: 

Complete ....... Bla #2. 20 

Building........ |} 10 | 10 | 140 10 
France : | 

Complete ...... — : 4 19 

Building........ 2 4 
Spain: 

Complete ....... 1 

Building........| 
Italy : 

Complete ....... 2 2 2 4 

Building........ . ¥ 6 
Germany : 

Complete .......| oe 2 ae Fw 4 

Building®........! . 
Russia: 

Complete ....... | | 3 3 

ee, ETE > | 7 

Nation. 


Great Britain : 
Complete. 


Building. 
France : 

Complete 

Building. 
Spain: 


Complete. 


Building 
Italy : 
Complete 
Building. 
Germany : 
Complete 
Building*® 
Russia: 


Complete .. 


Building. 


* Four first-clas 
endurance. 
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ro knots endurance exceeding— 
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Effective battle-ships. 


Maximum endurance exceeding— 
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Effective armored cruisers. 


Maximum endurance exceeding— 
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[Numbers of table give the ¢ofa/ number of ships having at least the endurance 
given at head of column.] 


EFFECTIVE PROTECTED CRUISERS. 


i 
10 knots endurance exceeding— | Maximum endurance exceeding— 
Nation — 
12,000 10,000 3,000 1 ¢ yOoo 15,000 12,000 g,000 | 6,000 

Great Britain: 

Complete....... ‘ wi 9 23 4 9 2 47 

Building........ 2 11 40 40 11 40 40 40 
France: 

Complete....... o's on i { ~~ ss 4 4 

Building... 5 5 9 
Spain: 

Complete....... 1 I I I I I I I 

Building........ : 3 3 3 as 3 3 3 
Italy : 

Complete....... I 1 1 9 1 " 9 | 9 

Building........ es wi a 6 a - 6 | 6 
Germany : 

Complete....... i rr ie a - - ee 

Building*....... vis i 10 10 7 10 10 | 10 
Russia: 

Complete. ....e. - pi — 3 re we 3 3 


Building........ 


The above table does not take account of coast-defense vessels nor of armored 
ships constructed prior to 1870. Some of their older armored ships are having 
new engines put in by the Zmg/ish, and thus becoming armored cruisers. Mo 
data on this. 

No vessels of less than 1000 tons have been considered with protected 
cruisers. 

Armored ships constructed between 1868 and 1875 having less than 5000 
miles total endurance have been considered coast-defense vessels. Half a 
dozen English ships under this head might still be considered effective battle- 
ships. 

Similar ships of other navies (not considered above) are practically obsolete. 


Assuming that a vessel, or a small number of vessels, cannot 
operate at a greater distance from a base than one-third of her endur- 
ance,—and even at this distance some dependence would have to 
be placed upon coaling at sea from captured vessels or from colliers, 
—it may be seen that a large proportion of these ships cannot attack 
us with a base of supply so distant as Europe. Probably a fleet of 
overwhelming strength could bring colliers with it, and detach a suffi- 
cient force to protect them in some sheltered place on the coast where 
coal could be taken on board, and thus to a limited extent make up 
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for the lack of a protected base of supplies. This contingency has 
been considered by the Board. 

Great Britain will soon possess seventeen battle-ships having the 
necessary endurance to act from a home base, nine armored cruisers, 
and sixty-three protected cruisers. 

Of similar vessels, France will soon possess five armored cruisers 
and nine protected cruisers. 

Spain will soon have six armored cruisers and four protected 
cruisers. 

Italy will have five baitle-ships and six protected cruisers. 

Germany will have ten protected cruisers. 

Russia will have five armored cruisers and three protected cruisers. 

With coaling stations near our coasts, the conditions would be 
entirely changed, and Great Britain under these new conditions will 
soon be in possession of the following vessels which could operate 
against the United States: thirty battle-ships, twelve armored cruisers, 
and eighty-seven protected cruisers. 

France, in like manner, will soon be in possession of the following 
vessels which could operate against the United States: twenty-three 
battle-ships, five armored cruisers, and thirteen protected cruisers. 

Spain will have six armored cruisers and four protected cruisers. 

Without bases of supply on this side of the Atlantic, the three first- 
named nations combined would have one hundred and thirteen 
modern ships of all classes which could operate against the United 
States. Of this number, but seventeen are battle-ships. 

With their present bases of supply intact, these same three nations 
possess one hundred and eighty modern ships, of which fifty-three 
are battle-ships which could operate against this country. 

As above stated, the ships here enumerated as effective ships 
comprehend only ships of recent construction and great power. If 
all England’s battle-ships were included, the number given for that 
nation would have to be placed nearer fifty than thirty; hence the 
manifest need of destroying such bases at the outset. So great would 
be the advantage of an enemy in protecting such stations, and so 
much also would it diminish his power if they were destroyed, that 
we might be assured of a desperate struggle over their possession. 

No more forcible illustration can be found of the importance of 
these bases of coal and ammunition supply, not to mention the 
facilities which they also furnish for repairing vessels, than in the fact 
that without them, were we possessed of an adequate force, no nation 
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could send an ironclad against us, except England and Italy. This 
statement is subject to modification in case of an alliance which might 
render available bases of supply to a nation otherwise without them. 

To protect our ocean highways of commerce involves the protec- 
tion of the approaches to all our commercial ports, and consequently 
their protection against blockades or bombardment. Less than this 
we should not be satisfied with, and to accomplish these objects fixes 
the limits of the naval strength required by this country. In basing 
the necessary strength of our navy upon these requirements, the Board 
has not lost sight of the possible alliances which might be formed by 
either side, and, considering the political relations existing between 
European nations, it may fairly be assumed that the alliances we 
would be able to form would more than counterbalance those formed 
against us. 

In this assumption there is, however, an element of uncertainty 
which prudence would suggest should discount any such assumed 
advantages. The most powerful navy of these three nations is that 
of Great Britain, and her effective force is now thirty battle-ships 
and one hundred cruisers ; but the conditions will not arise when that 
or any other nation possessing an important commerce can detach all 
her effective navy from her own coast for distant operations. 

On the other hand, a considerable preponderance of defensive force 
must exist to accomplish the purposes above set forth, and especially 
in heavy ships suitable to the attack of fortified places within a thou- 
sand miles of our nearest naval depot. 

The Board is therefore of the opinion that the following vessels, to 
be hereafter described, should be added to the navy of the United 
States : 


Seenene Gf great Coal GRAEERMER.. .occcc cs cccccccccccs cosscecesess 10 
Battle-ships of limited coal endurance.............ccceececcccccecevces 2 
i es Sh CNN. cus cebu eccconcauevenuekensenaeneee’ 24 
rr apenneee Of Shout O50 GORGes sic ccvccecsccenccesdcedeacdcsceses 1s 
Special cruisers for China service of about 1200 tons... ........ceeeeeeees 5 
DRsccidcencenesehehonbsbedseksnegeneebnesoecésosadeneaeanee 10 
Torpedo-depot and artificer’s ships.........cccccccccccccccccccccccscecs 3 
ny iE CANINE. 2. «i's gk nw Gaaieabadinte atk barca meee ane o McRae 92 


Besides one hundred first-class torpedo-boats and numerous second-class 
torpedo-boats carried by battle-ships of great endurance and the larger cruisers 
and torpedo-depot ships. 
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In general terms, the battle-ships of great coal endurance would 
constitute the basis of a fleet which might be detached, in whole or 
in part, for distant service and for the purpose of cruising against 
the enemy; having the power to remain at sea during a long period, 
and to attack points on the other side of the Atlantic. 

The Board deems it absolutely essential that we should possess 
this number of battle-ships of such endurance, for it is evident that a 
policy of protection without the power to act offensively, even to 
carrying war to the very doors of an enemy, would, at the present 
time, double the force with which we would have to contend. For, an 
enemy, knowing it was possible for such a fleet to appear upon its 
own coast, would be obliged to assign a superior force for its protec- 
tion, thus greatly diminishing that to be sent against us. 

The battle-ships of limited endurance would constitute a fleet of 
heavily armed and armored ships, having the necessary endurance 
to act at any point along the Atlantic or Pacific coasts or in the Gulf 
of Mexico, and within a thousand miles from a depot of supplies. 
They would serve the purpose of keeping our ports open and 
destroying an enemy’s bases of supplies within a thousand miles of 
our coast. : 

While the great coal and ammunition endurance required in the 
first-class battle-ships necessitates a vessel of 10,000 tons displace- 
ment, with a draught of 253 feet of water, battle-ships of endurance 
limited as above defined, carrying even a more powerful main battery, 
can be constructed upon a displacement of 8000 tons, and a draught 
of 233 feet. 

The limited depth of water to be found at the entrance to the 
harbors of the Atlantic and Gulf ports makes it necessary that even 
our first-class battle-ships should be constructed on the least possible 
draught. 

Three classes of these battle-ships of limited endurance are recom- 
mended, all having the same general characteristics of speed and 
manceuvring power, in order that they might act together as a unit 
or in squadrons to the greatest possible advantage. This is a con- 
sideration which the Board deems of the utmost importance, as it 
would give such,a fleet an advantage over any fleet now in existence. 
At the same time the diminished draught of water of the smaller 
vessels permits them to enter ports al’ g our Southern coast, which 
the larger vessels could not enter. The main object of all these 
battle-ships is the protection of our own coast. 
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The Board deems it unnecessary to indicate further in this report 
the disposition to be made of these vessels to accomplish this object. 

In considering the general type of these vessels, the Board has 
naturally investigated carefully the merits and demerits of the essen- 
tially American monitor type. As a result it finds that this type of 
vessel is adapted only to smooth-water service, and that the condi- 
tions of its efficient working are therefore at variance with a large 
part of the duty demanded. As it is believed that a very wide mis- 
conception exists on this subject both within and without the navy, 
the leading features of the investigation are given in the Appendix B. 

The 22-knot protected cruisers possess the greatest endurance, 
and are intended to capture or destroy the fastest merchant vessels 
in the world, while they will also be capable of fighting vessels of 
their own class. 

The cruisers of 20 knots speed are to serve the same general pur- 
pose, being, however, better capable of fighting, having the same 
battery, and great, though less, endurance, with greater protections, 
on a less displacement. 

The armored cruisers have the fighting power and protection still 
further developed, and they would probably overpower any vessel 
of the cruiser type now built or projected. 

The Board has carefully considered the question of protection for 
the guns and crews in all these cruisers. The development of rapid- 
fire guns, especially of moderate caliber, and the large number now 
carried, renders it absolutely necessary that the gun’s crews should 
be protected, or they could not remain at their guns. It is believed 
that within certain limits the weight assigned to such protection is 
far more useful than the same weight in additional guns. 

It is, perhaps, unnecessary to state that a certain proportion of 
these cruisers of all types would find their proper field of usefulness 
in destroying the commerce of our enemy, while the remainder 
would form necessary constituents of ihe squadrons, especially in 
offensive operations. Commerce upon the high seas is the most 
sensitive of all interests in time of naval war. It is difficult to protect 
and easy to destroy. 

The Board does not consider it well to include any vessels of the 
Vesuvius type in the programme, as being of uncertain value in naval 
warfare. At the same time it has no wish to discountenance experi- 
ment in naval weapons such as the dynamite guns or the submarine 
torpedo-boat. On the contrary, it would appear wise for a nation of 
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such undoubted inventive ability, possessing no large naval estab- 
lishment to be depreciated by the successful development of such 
weapons, to devote a certain amount of attention to them. Their 
consideration, however, is rather beyond the province of the Board, 

The tonnage, cost, and proportion of ships of different types in the 
proposed programme are as in the following table: 


Naval Programme. 


Aggregate , 
| Displacement st es | Approximate 


| | } 
| ] ' 
| 
| 


— Ton. displacemer 
No | Type | of each. « : Le omy . total cost. 
| Tons Tons, | 
10 | First-class battle-ships of great 
EES ee 10,000 100,000 | $56,400,000 
8 | First-class battle-ships of limited 
S  GIPRROR so ccecccasccceseosis 8,000 64,000 39,890,000 
12 | Second-class battle-ships of lim- 
Sey MONINID. « cab weéaceececs 7,100 85,200 | 2,200,000 
5 | Third-class battle-ships of limited | 
OE ee 0, 30,000 15,000,000 
SS ES a ae eee eee 3.5 35,000 18,700,000 
9g | Thin-armored cruisers,.......... 6,250 59,250 28,800,000 
4 | Protected cruisers........... ies 7:5 30,000 | 15,760,000 
9 | —. <vhepebieuwwe 5,400 45,6 2 5,200,000 
2 | * “Ss Pa on rene 4,000 8,000 | 4,200,000 
5 Special cruisers, about ......... 1,200 6,000 2,409,000 
15 | Torpedo cruisers, about.......... goo 13,500 | 7,000,000 
3 | Torpedo-depot and artificer ships. S,! 15,000 | 6,500,000 
93 | Ships of all classes ......ccccccces - 491,550 |$275,050,000 
100 | 120-foot torpedo-boats........... 65 6,500 | 6,500,000 


|\$251,550,000 
| 


Including new vessels completed, building, or already authorized— 
chiefly in the cruiser classes—the proposed naval establishment of 
the United States would consist of the following number of vessels 
of each class, with approximate tonnage and cost. 

The Maine and 7500-ton “armored cruiser’’ authorized are 
classed with the Texas, as third-class battle-ships, as being sufh- 
ciently exact for our present purposes. The coal endurance of the 
Maine, indeed, is less than that of many recent battle-ships, and her 
sail power is a supplement of doubtful value. 
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Proposed naval establishment of the United States, including vessels 


10 | First-class 
endurance 


3/Third-class battle-ships 


8|First-class battle-ships of limited 


endurance 


. 


endurance 


5 |Third-class battle-ships of limited 


endurance... 


6 | Harbor-defense 


Type 


oe ceccccccccccces / 


Second-class battle-ships of limited 


monitors....... + 


Senne? MPOUIOOE. « occcceceseseese 

f 
SEine cece conse vectessenes < 

( 
9|/Thin-armored cruisers............ 
4|First-class protected cruisers..... 
10 - = —~ = seers 


12 |Second-class pt 


6 Third class prot 
Gun-vessels and dispatch-boats... 
uisers (including Vesu- 


Torpedo ct 
vius) eeeseeee 


3|Torpedo-depot and artificer ships .| 


126 


otected cruisers.... 
ected cruisers..... 


SS GE GA? CIASSRG. sc caccceccssens 


101 |120-foot torpedo-boats ececcccccces 


It will be observed, comparing 


already built or appropriated for. 


{ 





| Ago 3 
Displacement of Aggregate , | Approximate 
each, ; a ch" | total cost. 
| of type. | 
| | 
' 
Tons. Tons. 
10,00C 100,000} $56,400,000 
6,30C| 
6,650} 20,450} 11,000,000 
7,50 
8,000] 64,000} 39,890,000 
> ! 
7,100} 85,200} §2,200,000 
| | 
6,000} 30,000} 18,000,000 
(4) 3,815 
(1) 4,00¢ 25,320} 25,000,000 
(1) 6,060] ) 
3,800] 3,800 1,900,000 
(10) 3,500} ) 
37,000} 19,500,c00 
(1) 2.00 j is‘ 995 ’ 
6,25 6,2 28,800,000 


1,700 to 3, 
85 >to 


About 


5 

3,000 to 4, 
3 
I 


15,700,000 


4,000} 28,000,000 
5,600] 22,500,000 
1,100} 5» 500,000 
115450} 4, 500,000 
14,500} 7,500,000 
15,000 6, 500,000 
603,470/$342,950,000 
6 505 6, 565,C00 


$349,515,000 


the above tables, that the grand 


total of cost includes the sum of $67,965,000 already expended or 


appropriated for vessels, chiefly of the cruiser class, now completed 


or in course of construction. 


The following summary gives the distribution of the elements of 


the fleet, including all vessels built, building, appropriated for, and 


recommended by 


the Board. 


Battle-ships of great endurance.—Thirteen vessels of an aggregate 


tonnage of 120,450 and total cost of $67,400,000. 
Battle-ships of limited endurance.—Twenty-five vessels of an 
aggregate tonnage of 179,200 and total cost $110,090,000. 
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Harbor defense and rams.—Seventeen vessels of an aggregate 
tonnage of 62,320 and total cost $44,500,000. 

Cruisers of all classes, including gun-vessels and dispatch-boats, 
sixty-eight vessels, of an aggregate tonnage of 225,500 and total cost 
$1 14,460,000. 

Torpedo-depot and artificer ships.—Three vessels of an aggregate 
tonnage of 15,000 and cost $6,500,000. 

Sea-going torpedo-boats.—One hundred and one of an aggregate 
tonnage of 6565 and cost $6,565,000. 

Reliance is placed on the development of an auxiliary navy of fast, 
well-built merchant steamers to supplement the rather small propor- 
tion of cruisers contemplated in the programme. 

In attempting to outline any scheme for the execution of the pro- 
posed naval programme, we are met at the start by very unsatis- 
factory conditions as to armor supply ; and the most pressing need 
of the navy is armored ships. At present there exists in the United 
States but one establishment which will, in a short time, be able to 
furnish armor of the character needed. 

On the 1st of June, 1887, a contract was signed with the Bethle- 
hem Iron Company, of Bethlehem, Pa., for gun steel and armor, 
including about 5400 tons of vertical armor and bolts. The neces- 
sary plant was to be ready within two and a half years of the date 
of contract, and all the armor to be delivered within two years there- 
after, or early in 1892. All this armor is needed for ships under 
construction, and meanwhile there is required about 3000 tons, not 
yet contracted for, for ships building or authorized. The Board is 
of opinion that if this plant continues to be the only source of supply, 
no large quantity of armor for new vessels can be delivered before 
1895. The existing lack of ability to furnish armor in large 
quantities is entirely due to the absence hitherto of a sufficient 
demand for it. Were our steel-makers assured sufficient orders, the 
plants necessary for the manufacture of heavy armor would certainly 
be created. . 

Upon this ground, therefore, the Board believes that it would be 
wise for appropriations to be made at once for a considerable num- 
ber of heavily armored ships, which should, however, be laid down 
only as fast as the Department is assured that the developing 
resources of the country will admit of their rapid completion. On 
the other hand, should a policy be adopted of appropriating only 
small sums for armor and armament, it is feared that the necessary 
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stimulus to enlarging present and creating new plants will not be 
given, and in such case, since the armor of internal bulkheads and 
redoubts of armored ships built with fair dispatch will be wanted 
certainly within two years of the laying of their keels, the Board is 
of the opinion that the requisite armor will not be furnished in time 
for ships whose construction is begun in 1890. 

In the type of battle-ships of great endurance and of thin-armored 
cruisers submitted, a large proportion of the armor protection is 
afforded by plates of five inches or less in thickness, but this, it is 
believed, could be readily manufactured in this country within the 
necessary time. 

Besides the condition of armor supply, a certain restriction is 
imposed by the working facilities of the country for ship and engine 
building of the kind required. The slow progress which has been 
made since the first vessels of the new navy were appropriated for 
is a warning that expectations should be moderate for some years to 
come. The average annual output for the navy for the last six years 
is only 4000 tons, and the present rate may be placed as not more 
than 7500 tons. Any adequate progress will therefore be accom- 
panied by great expansion of the ship-building industries of the 
country. 

The Board has carefully considered the facilities possessed by the 
ship-building establishments, including navy-yards now in existence 
or soon to commence work, together with the supply of skilled labor 
available. The practical limitation is found in the latter element. 
Were the urgency declared and very high prices offered for ship- 
building labor, the demand could probably be rapidly filled by 
drawing extensively on labor employed in other occupations. Time 
is necessary for even the stimulated development of the industry in 
any healthy manner. 

Again, it is now very generally recognized that the best naval ship- 
building policy lies in concentrating all available energy upon such 
a number of ships as can be completed in a reasonable time, and the 
efficiency of their type made available as soon as possible, rather 
than in laying down at one time a greater number of vessels requir- 
ing a much longer time to complete, during which none are available, 
and the efficiency of the type is depreciating. 

From all these considerations the Board is of opinion that about 
79,000 tons may profitably be laid down in the next two years, the 
distribution among the different types depending upon the capacity 
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of the various ship-building establishments of the country, some of 
which are adapted only to the building of unarmored ships. As 
much as possible of this aggregate tonnage, however, should be in 
battle-ships. 

The Board respectfully recommends that designs be prepared in 
anticipation of appropriations, as much time has been lost heretofore 
from this cause, and it has frequently been necessary to adapt the 
designs to the appropriations, which is manifestly wrong. Should 
such a policy be followed in the design of the battle-ship recom. 
mended, it would be certain to result unsatisfactorily. 

Commencing with 14 per cent of the programme to be laid down 
during the next two years, under the conditions stated, it is believed 
that the whole work may be carried on at the following rate: 

Fourteen per cent to be laid down the first and second years; 10 
per cent to be laid down the third and fourth years, and 12 per cent 
to be laid down each succeeding year, and the programme can be 
completed in fourteen years. 

It is evident that at the end of the third year 24 per cent of the 
total would be under construction or completing. 

It is herein contemplated and urged that the four principal navy- 
yards, viz., New York, Boston, Norfolk, and Mare Island, will be in 
the least practicable time completely equipped for constructing the 
hulls and machinery of all the classes of vessels and their equipment, 
and with largely increased facilities for docking. 

The Board also recommends that the League Island navy-yard be 
equipped as soon as possible for the construction of the hulls of 
vessels, believing that such work may be advantageously done there 
without the expense and delay consequent on equipping this yard 
for all classes of work. This may be the better done, as it is believed 
that the Department will find it advantageous to place contracts for 
much machinery separately from the hulls, as is very generally done 
in foreign countries. 

In consideration of the undetermined value of many accepted and 
other proposed means of naval attack and defense, as included in the 
types of ships in use and proposed, and of the very large expendi- 
ture proposed for the building of the fleet on this basis, the Board 
has to recommend that a wide series of artillery and torpedo experi- 
ments be made: to include the effect of common and high-explosive 
shells on coal, woodite, cellulose, and other water-excluding materials 
and devices contained in compartments; the attack of inclined armor 
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and decks ; the attack of thin-armored sides, and the best form and 
material of shells to carry various explosives through them; the 
composition of such explosives ; the efficiency of compressed paper 
as backing for thick and thin armor and for deck armor; torpedo 
nets and other forms of torpedo defense. To begin these experi- 
ments, $100,000 should be appropriated for immediate use. 

The Board has also to call attention to the necessity of increased 
coaling facilities both at our navy-yards and coaling stations, and for 
coaling ships at sea. For this latter purpose it is not considered 
necessary to build special colliers, provided suitable appliances can 
be determined upon and readily applied to ordinary colliers, as is 
believed may be done. 


GENERAL CONSIDERATIONS RELATING TO THE DESIGNS. 


What follows is intended to present the general features of the 
principal types of the vessels recommended in accordance with the 
present state of war-ships designed in the light of recent developments 
in the elements of naval attack and defense, and especially of the steel 
armor-piercing shell and of shells charged with high explosives. 

As these latter elements have controlled certain of the prominent 
features of many of these and of other recent designs, while experi- 
ence with them is almost entirely foreign to our navy, it is well to 
reiterate here the necessity of early and extensive experiment, both 
as to the nature of such attacks and the efficiency of the means taken 
to receive them. 

Meanwhile, as the results of such experiments cannot be expected 
to condemn positively existing means of defense on the one hand, 
or on the other to develop a perfectly satisfactory defense on the same 
weight, but only to evaluate more closely the present methods or 
produce others of somewhat greater efficiency, construction may be 
proceeded with in the confidence of possessing such features at least 
as efficiently as in the most recent constructions of other nations. 

As a general naval progress develops improvements in the means 
of warfare, they should be embodied in these vessels as they are 
successively laid down, to the end that each ship shall represent the 
most approved ideas in construction at the time she is completed. 
Yet a fairly complete scheme on paper, for a fleet of present con- 
struction, adapted to the conditions before laid down, cannot fail to 
furnish a most useful basis for some years, besides affording the 
means of determining the approximate aggregate cost and applying 
directly to such vessels as are to be immediately commenced. 
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In order that the scheme as prepared may be so used with con- 
fidence, it is considered well to lay down briefly the general basis 
adopted in the designs for each of the main elements, such as hull, 
armor, guns, machinery, etc. 

Hlulls—The best construction of mild steel as at present used 
is contemplated with the following general differences. Machine 
riveting should be used in all framing and elsewhere, whenever pos- 
sible, and the rivet material* should throughout be stronger than 
now used in the navy. Also, most of the material within the shell of 
the ship, such as frames, bulkheads, plating—other than stringers— 
of decks, all supports to redoubts and guns, and such parts normally 
in compression, should be of material of from 10 to 20 per cent 
greater tensile strength and elastic limit than now used. 

As little wood-work should be used as may be necessary for the 
comfort of the people and the dry stowage of supplies. Cementing 
is, generally, by admiralty composition. The weights assigned to 
hull and fittings admit of scantlings equal to or exceeding those 
of recent analogous European constructions, and are, throughout, 
ample with careful distribution of material and fastenings and close 
attention to wood-work and fittings. 

In all cases there are excluded from these weights all material 
specially relating to the protection of the hull and gun positions by 
heavy armor, such as plating, framing, etc., behind armor, very com- 
monly included in the weight of hull, but here considered as rather 
belonging to the protection. An exception is made of the framing 
to thin armor of casemates or belts. All heavy plating for gun 
protection is likewise excluded. 

Armor and protective material.—All steel armor has been con- 
templated. The construction of the heavy belts and bulkheads is 
with the armor on thin backing against heavy plating in two thick- 
nesses, supported by a close cellular structure and inner mantlet, the 
numerous bolts to stand on sleeves within the cellular structure. 

The material of the backing is teak, subject to experiment as to 
the advantages of compressed paper in large plates of the required 
thickness, which may be less than that of the teak as designed. The 
thin armor of 4 to 5 inches is to be worked without backing on heavy 
transverse frames, doubled at the butts, with a deep longitudinal 
along the middle of the plates. 


* The advantage of chrome and nickel steels for this purpose, as possessing 
greater toughness for the same strength than carbon steel, should be investi- 


‘ gated, though the changes contemplated here relate to the ordinary material. 
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All armor and protective decks are to be worked in single thick- 
ness on deep beams of channel or Z section, with a water-tight jacket 
of 10-pound plating on the lower flanges of the beams between the 
wing bulkheads. Where sufficient longitudinal support is not afforded 
by bulkheads, it is to be given by carlings in short lengths between 
the beams. 

A prominent feature in most of the designs is the use of special 
water-excluding material in the wings. The material known as 
woodite has been adopted for this purpose, subject to the experimental 
determination of a more suitable substance. Woodite is a light 
material, composed essentially of cork and rubber. As now made, it 
lacks elasticity, and has no leak-stopping quality, but fills about 95 
per cent of the volume containing it, leaving practically no room for 
entering water except where the projectile has passed. It may be 
mined away by shell exploding within it, but, having consistency, will 
not run out of a shot-hole like cellulose. It is largely relied upon in 
these designs in connection with ordinary coal and patent fuel over 
heavy decks for the maintenance of ample stiffness in vessels not 
heavily armored, and along the unarmored water-line of belted ships, 
against all forms of gun-attack. Its weight has been figured at 12 
pounds to the cubic foot of gross volume of compartments as filled. 
If packed in tin boxes, as may be found desirable, a somewhat greater 
weight will be required. 

In the battle-ship and protected cruisers the longitudinal bulkhead 
of the woodite belt is water-tight all fore and aft, and subdivision 
within is by transverse bulkheads alone throughout the coal bunkers, 
so as to avoid the serious list consequent on longitudinal subdivision 
in these parts of ordinary protected ships under conditions of water- 
line damage when deeply laden. Ce//u/ose is to be used in the coffer- 
dams to hatches in heavy decks. 

Protection is afforded the 12- and 13-inch guns by turrets differing 
somewhat from the common form in being lower in front than else- 
where, the port openings extending into the turret crowns and being 
covered by 3-inch aprons carried on the guns. Barbettes are used 
only with the 10-inch guns on the smaller battle-ship of limited endur- 
ance, in order to keep the size of the ship within certain limits. 

In the vessels designed to take any large amount of gun punish- 
ment, the guns of 5-inch and over, not protected by heavy armor, 
are given completely localized protection, being mounted in low 
barbettes of 24 to 34 inches thickness, with equivalent complete 











222 REPORT OF POLICY BOARD. 


shields, entered by door in rear, carried over them, turning with the 
piece. The connection of movable shield to fixed barbette is to 
be such as to avoid jamming on moderate injury near the joint, while 
being tight enough to prevent neighboring explosions of heavy shell 
—including those containing moderate amounts of high explosive— 
and the blast of adjacent guns, from being felt within. 

In such vessels without a casemate, the barbettes are continued to 
the armor deck by thick cone and tube bases, with external radial 
frames, and lightly connected by plate rings and brackets at the junc- 
tions with other decks. The tubes open into passages below the 
armor deck, and the ammunition is to be passed up through the 
tubes and cones, the guides, etc., being supported as far as possible 
without connection to them. 

In the ordinary protected cruisers, complete shields are fitted to 
the 8-inch guns above the deck, turning with them. Allowance is 
made for power—preferably electric—for turning the 8-inch guns 
and shields. The 5-inch guns are protected by thick plating over 
the sponsons, extending for a short distance on the side, with open 
ports covered by inner wing-shields on the gun. 

Guns.—After long discussion it was determined that the largest 
guns to be carried should be of 13-inch caliber, 35 calibers long, 
and weighing about 60 tons, to be mounted on the largest ships of 
limited endurance. The greater number of the heavy guns, includ- 
ing those for the battle-ship of great endurance, to be 12-inch, 35 
calibers, weighing about 50 tons. 

These guns are all mounted in the middle line in turrets above 
redoubts with single loading positions fore and aft. 

In all the large cruisers a certain amount of heavy shell fire and 
armor-piercing capacity is afforded by the two 8-inch bow and stern 
guns, while the greater part of the volume of fire is assigned to the 
5-inch guns. 

One type of large rapid-fire gun, 5 inches caliber and 3 tons weight, 
is used throughout, as being considered the largest caliber admitting 
of reasonably convenient fixed ammunition, and well adapted to the 
attack of unarmored or lightly protected sides. Two types of smaller 
rapid-fire guns are used—the 6-pounder and 1-pounder—of which, 
in all cases, four of the latter are mounted for boat attack on the first 
deck above water, on screw traversing mounts, to stow entirely within 
the ship’s side without projections. 

In all the battery plans, the governing considerations have been to 
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obtain a large proportion of the total fire on all bearings, and, in 
general, equally forward and abaft the beam, while retaining the 
greatest through a considerable angle of the broadside, and that the 
lightly protected guns should be distributed as widely as possible, 
and not more than two in the same line to be disabled by a single 
projectile. It is believed that these objects have been well attained 
in the plans submitted. 

Machinery.—The machinery throughout is designed for three- 
cylinder, triple-expansion, with a boiler pressure of 160 pounds; the 
expansion gears to admit of realizing a combined mean effective 
pressure by card at the highest power of generally 41 pounds per 
square inch of low-pressure pistons. In all the vessels of great endur- 
ance, and in the ram, there are four sets of vertical engines, two 
driving each screw. Such an arrrangement in these ships admits of 
much better proportions with vertical engines accompanied by smaller 
rubbing velocities and better lubrication, greater reliability, less first 
cost, and above all, greater economy at low cruising speeds with the 
forward engines detached, the after engines alone driving the screws 
and using a good head of steam with most economical expansion. 
While such engines weigh more by 6 to 7 per cent than single engines 
of equally good proportions, there is not so much excess weight over 
engines of the proportions generally necessary, and the slightly 
greater weight is much more than compensated for by the advantages 
gained. 

The boilers are of cylindrical types in general use. Forced 
draught by closed stoke-holes is contemplated. Except in the 
vessels of limited endurance, there are about 1.8 square feet of heating 
surface per indicated horse-power at maximum power. In the 
vessels of limited endurance, about 1.95 square feet of heating surface 
is allowed under the same conditions. As in all the turret-ships a 
liberal allowance of steam is made for turret and other auxiliary 
machinery, a greater proportion of heating surface exists when such 
auxiliaries are not inuse. With such large boiler powers very good 
speeds may be continuously and economically maintained at sea 
under conditions producing no injury to the boilers, as shown by the 
appended Table A. 

A comparative statement will show the greater weight necessary 
for the comparative comfort and economy effected in the machinery 
of these designs, as compared with recent foreign designs. The new 
British battle-ships of about 14,000 tons, 13,000 indicated horse- 
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power, and 174 knots speed, are allowed a weight of 1100 tons for 
propelling and auxiliary machinery. In the proposed design of 
United States battle-ship of 10,000 tons, 11,000 indicated horse. 
power, and 17 knots speed, the weight assigned to propelling 
machinery, including donkey boiler and stores, is 1215 tons, although 
it should be stated that the periurmance predicated of the latter 
design is not so good as that of the former. The Board is better 
satisfied with the balance of qualities afforded by the basis of working 
of the machinery as adopted, at least under existing conditions. 

Endurance.—The coal endurance at 10 knots is based on a con- 
sumption for all purposes at the rate of 1.8 pounds per indicated 
horse-power in vessels fitted with double engines on each screw, and 
1.9 pounds in the others. The steaming distances under different 
conditions are given in Table A. 

The ammunition endurance at the load displacement has been 
determined in view of the following considerations : 

(1) The intended service of the vessel: being greater, other things 
being equal, the greater the endurance of coal and supplies. 

(2) The size and nature of the piece, and the rapidity of its service. 

(3) The degree of protection afforded. 

(4) The position and train or arc of bearing. 

(5) The number of pieces of the same kind in battery. 

The basis has been an allowance of eighty rounds per gun for the 
12-inch guns of the design of battle-ship of great coal endurance, 
The endurance of provisions and small stores on the load displace- 
ment is generally for 50 per cent longer than the total coal endurance 
at 10 knots, being for the cruisers three months, for the battle-ship 
two months, and for the ships of limited endurance one month. 

The water supply is based upon the considerations of allowing at 
once for considerable derangement of the distilling apparatus and for 
the water to become thoroughly potable when used. It is thus prac- 
tically alike for all the’ vessels, and the tank capacity is fixed at one 
gallon per man for 15 days. As the tanks are not, however, kept 
normally full, the corresponding weight is taken to include water 
carried for sanitary purposes. 

Cost.—The costs given will be distinguished from the ordinary 
contract price of hull and machinery, being for final costs for the best 
work of the character contemplated on what is considered to bea 
fair basis for such constructions in the immediate future. As much 
of the work is larger than has yet been undertaken, and the circum- 
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stances under which such work may have to be done are very uncer- 
tain, some latitude must be allowed in this respect. 

Plans.—The plans include only the features peculiar to the type, 
and are not filled in as to details of subdivision, equipment, etc. 
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| 4 12,00 ( ),000 19.0 7,70 18.4 |6700 11,200 | 13,000) 1850 
Torpedo depot and 

artificer’s ship... 5,000 10,750 0.0 8 cb 18.9 6,910 18.2 7500! 11,200/ 13,000) 2000 

BM, ccccevcoccccs 3 9.7 7 ) 6,23 18 2000 4,800) 5,500) 1100 


beSIGN OF BATTLE-SHIP OF GREAT COAL ENDURANCE, 


Certain recent foreign designs and constructions suffice to show 
the type of ship having the qualities of attack, defense, endurance, 
and seaworthiness demanded for the battle-ship, as the term is gen- 
erally understood. The introduction of shells containing a consid- 
erable amount of explosives, such as gun-cotton and melinite, has 
rendered many of the essential features of most of these vessels 
higily objectionable, and particularly so in the case of the protection 
afforded the heavy guns by redoubts entirely above the hull armor, 
leaving large spaces between the redoubt floors and the armor deck 
for the most advantageous action of high-explosive shell. To carry 
the increased weight demanded to continue the great-gun protection 
down to the hull armor, and otherwise provide for the protection 
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against high explosives of the numerous guns of the powerful 
secondary batteries now so justly esteemed, while retaining other 
qualities the same, requires a very considerable increase of displace- 
ment. 

Simultaneously with the introduction of high-explosive shell-fire, 
the value of protection by armor of moderate thickness, as relied on 
to keep out projectiles entirely, has been depreciated by the devel- 
opment of the forged steel, armor-piercing shell, while a new value 
has been given to thin armor of 4 to 6 inches in causing the explosion 
before penetration of shell containing high explosives, and inci- 
dentally affording a measure of protection against the largely 
increased volume of fire of small caliber. There is this difference, 
however, that whereas complete protection was expected of thick 
armor, accordingly worked below the armor deck, the thin armor is 
worked entirely above such decks, the chief protection against armor- 
piercing shell being afforded by thick submerged decks, with water- 
excluding material above them to insure buoyancy and stability 
when the thin armor is pierced. As the armor-piercing shell can 
carry but a small amount of explosive of any kind, it will not mine 
out any large quantity of such material. 

A limit to the vertical extent of thin armor is imposed by the con- 
sideration that it should be only so high on the side that an armor- 
piercing shell which has entered on one side and been deflected by 
the armor deck should leave the off side above the thin armor, other- 
wise the tumbling shell with reduced velocity might carry out a large 
area of the resisting side. It may be remarked that the thin armor 
of casemates above thick armor belts is specially subject to this risk, 
except that the armor deck is much less liable to be struck at all, 
the majority of armor-piercing shell being relied on to go through 
both sides cleanly. 

The armor-piercing shell then has depreciated armor of moderate 
thickness as commonly worked, and demar’’. .onsiderably increased 
thickness for the fairly complete protection of the water-line region 
against penetration by any single projectile, as sought for in the 
battle-ship of great size. 

But this is offset by the influence of high-explosive shell in 
demanding protection over a greater length of water-line. This has 
resulted, in the most recent British designs, in retaining the thick- 
ness of belt armor at 18 inches over a very much longer belt than 
formerly. 
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The general effect of the development of the armor-piercing and 
high-explosive shells and extension of secondary battery has been to 
require a very great increase of displacement, with all that is entailed, 
while increasing the speed but little over the previous designs—and 
that chiefly by great and perhaps extravagant forcing of the boiler- 
power—and affording rather inadequate thickness of water-line armor 
for the increased value «f the vessel. Neither is the great-gun pro- 
tection satisfactory in tae vessels of good free-board, being by bar- 
bettes, leaving the guns and straps entirely exposed ; whereas, when 
they are protected by turrets, the free-board has to be too low for 
satisfactory work in a seaway. 

To such vessels, then, must be urged the objections of inordinate 
size (14,000 tons) and cost, excessive draught of water (mean load- 
draught, 27 feet 6 inches, and extreme, at deep load 30 feet), and un- 
satisfactory protection of great guns and water-line with sufficient 
free-board, or of water-line with too low free-board with satisfactory 
protection of the great guns. 

With a view of accomplishing the duty required of this type of war 
vessel on a much reduced displacement and draught of water (and 
the draught of the British type is practically prohibited by our 
harbors), the Board submits a design of somewhat novel character, 
but free from many of the objections of the British type. Protection 
to buoyancy and stability is afforded by thin-armored sides with 
thick submerged deck well covered with water-excluding material, 
on the principles before laid down. 

The great-gun positions are well separated and protected by heavy 
armored redoubts and turrets, and the numerous 5-inch guns are 
given complete local protection of considerable thickness. The 
endurance of coal and all supplies except ammunition exceeds that 
of any equally powerful ships of this class, and the machinery is of 
type and size to be economical and reliable. It is believed that to 
obtain equally satisfactory results by thick-armor protection to the 
water-line region will involve about 1200 tons greater displacement 
with corresponding'y increased draught of water and more than 
correspondingly increased cost. 

Following is a general description of the design: 


PRINCIPAL DIMENSIONS. 
Length over all ............ Severe ee ee ere ss eee 349% 27” 
Length on load water-line .... ; aes 340% 2/7 


ff 


Length between perpendiculars............ cc cccecececeeeees 326’ 6 
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Se CUATOIEE 6 oc ceescoseces CCE CT TCE TE CT TTT e 71° 6& 
Beam on load water-line........... ngiusivweakees ees 69’ 9X” 
EE 66 Seen bean ee carendnese eas ee ee 25 4%” 
ROS ON CRUD. oc icccecnsccescses 10,000 
Free-board to top of berth-deck plank at side ceweiens 5’ 
Free-board to top of main-deck plank at side........... ... 13/ 
Maximum indicated horse-power (forced draught).......... 11,000 
OP OR citcecccecesctcsbecsceucess , 17 
EE 0660 ced eeeccekueeseen eye ere Te F 
Metacentric height after complete riddling of water-line...... 2” oF 


HULL AND ITS PROTECTION, 


To have a double bottom well fore and aft and to be closely sub. 
divided up to the berth-deck. The engines to be in four compart- 
ments, and the boilers in four compartments, the latter separated 
across the middle line by longitudinal bulkheads containing the 
magazines for fixed ammunition, with complete passage above and 
below throughout boiler and engine spaces, narrowed in wake of the 
engines. Longitudinal wing-bunkers along the boilers and engines 
to contain fore-and-aft passages communicating with the middle-line 
passage, and the hand-up of 5-inch ammunition to be through the 
thick tubes opening into these wing passages. There are thus eight 
longitudinal skins or bulkheads throughout the machinery spaces, 
and close transverse subdivision. Similarly close subdivision to be 
carried to the ends of the ship so far as the stowage, etc., will permit, 
Protection against water-line damage to be afforded by a wide belt 
of 5-inch armor extending the whole length of the vessel from a 
maximum depth of five feet below the load water-line to the under 
side of the berth-deck, 4 feet yg inches above it, raised forward to 
include the bow torpedo-tubes. From the lower edge of this armor 
a 3-inch armor-deck shall extend from side to side, arched as shown 
on the plan and domed up in wake of the redoubts. Glacis to be 
worked around the junction with redoubt armor, and also to boiler 
hatches, as shown. These and the engine and ventilating hatches to 
be continued to the berth-deck by plating of about 14-inch thick 
néss, and armor gratings to be fitted in the openings in the armor 
deck. A belt of woodite to extend along the side, between the 
armor and berth decks the whole length of the ship, to be 12 feet 
thick at the water-line amidships and 8 feet at the ends, as shown on 


*To accomplish a reduction in draught a special form has been given this 
vessel, involving less beam on the water-line than below it. 
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the plans. The woodite on each side to be in compartments outboard 
of a water-tight sloping fore-and-aft bulkhead. Fuel to be stowed 
over the deck between these bulkheads, the subdivision in these 
parts being transverse only, and as shown in plan. 


CONNING TOWERS. 


Two conning towers to be carried. The forward one to be circular, 
6 feet 11 inches internal diameter, walls 5 feet 8 inches high and 14 
inches thick, crown 2 inches, and base 14 inches. To stand ona 
circular armored shaft from rear of redoubt, 8 feet outside diameter 
and 7 inches thick. The after conning tower to be circular, but only 
5 inches thick, with three-fourths of an inch crown, and supported 
by a 3-inch circular shaft, 6 feet 6 inches outside diameter. 

Both towers to be entered by shafts from below, and the shaft to 
afford an armored hatch to superstructure deck for hand up of fixed 
ammunition. 

MAIN ARMAMENT AND PROTECTION. 


The great-gun positions to be two in number, one forward and one 
aft in the middle line. Each position to be for two 12-inch, 50-ton, 
breech-loading rifles in turrets, with complete train around bow and 
stern, respectively, to well forward and abaft the beam as shown. 
Height of horizontal axis of gun above water-line, 18 feet. 

Turrets to be 22 feet inside diameter with armor of 16 inches on 
backing of 6 inches, with plating behind armor of 14 inches, stiffened 
by vertical frames and inner mantlet of ;~ inch. Turret crown 24 
inches, with three sighting hoods, and hatch with armor grating. 
Aprons of 3 inches carried on guns over ports. 

Turrets to stand on and in armored redoubts as shown. Thickness 
ofredoubt armor, 16 inches, tapering to a minimum of 11 inches behind 
the 5-inch armor belt. The armor on backing of 6 inches, with 
plating behind armor of 14 inches, with 12-inch stiffeners and 173 
pounds mantlet. Stiffeners and mantlet omitted to armor of rear. 
Thickness of crown of rear of redoubt 24 inches. The armor to be 
worked in two widths, except to rear, joining at platform within 
redoubt. Turret and redoubt supports to include magazines and 
shell-rooms for main battery. 

Guns to load in a single fore-and-aft position, elevated and run in. 
Eighty rounds to be carried for each gun at load displacement. 
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SECONDARY BATTERY AND ITS PROTECTION, 





Between the great-gun positions, a central superstructuie to extend 
as shown on the plans. Ten 5-inch rapid-firing guns to be carried on t 
main and superstructure decks as shown in low 3-inch barbettes, with 
complete shields of 3 inches or equivalent over the gun and turning : 
with it, the barbettes to extend to the wing-passages below armor- 
deck by cone and tube bases; cones and tubes above berth-deck 2 
inches thick, and tubes below berth-deck 1 inch thick. All as before 
described. 

Twelve 6-pounder, rapid-firing guns to be carried, eight within the 
superstructure and four on bridges above the conning towers. 

Allowance is made for thick plating and shields for these guns. 
Six 1-pounder, rapid-firing guns to be carried, four as against boat 
attack on the berth-deck and two in the tops. 

Two 37-millimeter, revolving cannon to be carried in the tops. 

The ammunition allowance is as follows: One hundred and fifty 
rounds for each 5-inch, rapid-firing gun; 400 rounds for each 
6-pounder, rapid-firing gun; 700 rounds for each 1-pounder, rapid- 
firing gun; 1500 rounds for each 37-millimeter, revolving cannon. 





TORPEDO OUTFIT. 


To consist of six tubes—-two fixed above water behind the 5-inch 
armor in the bows, and four under water in the sides near great-gun 
positions. 

MOTIVE POWER. 

Boilers.—Under forced draught to supply steam of 160 pou. 4s for 
main engines and auxiliaries. 

The main boilers are four in number, 15 feet 2 inches diameter ant 
20 feet long, of double-end type, with eight furnaces and separate 
combustion chambers. Each pair of boilers to be served by one 
stack. Aggregate heating sv~face, 21,500 square feet. Correspond- 
ing indicated horse-power at 1.8 square feet, 11,945 indicated horse- 








power. 
A donkey boiler to be carried on the armor deck; to have 30 

square feet of grate and about 950 square feet of heating surface. 
LEngines.—To be four in number, two on each shaft. Two to be ] 

of the vertical three-cylinder, triple-expansion type. Cylinders 30, 

45, and 68 inches diameter ; stroke, 39 inches. Revolutions per minute, : 





93% at maximum speed of 17 knots. Corresponding piston’ speed, 
609 feet per minute. ; 








fe ae ie 
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COAL ENDURANCE, 


The coal carried at load draught is 675 tons, and otal coal capacity 
is estimated at 1350 tons. On the coal at load drwught the steaming 
distance at 10 knots is 5400 knots. With full bunkers at 10 knots, 
10,800 knots ; and at most economical speed of about 8 knots, about 
13,000 knots. The steaming distance at full sea power and speed of 
15-7 knots is 2300 knots. 


EQUIPMENT AND OUTFIT. 


A single military mast is carried, with two tops. Eleven boats are 
carried and two 60-foot torpedo-boats. The boats are chiefly handled 
by derrick on inast. Provision is made for defense by torpedo nete 
and booms. The complement of officers and men is fixed at five 
hundred. 


TABLE OF WEIGHTS AND DISTRIBUTION OF DISPLACEMENT. 


The statement of weights and their distribution among the various 
elements of efficiency is as follows: 





Tons. 

Hull proper and fittings .........ccccceeccseccccseeseseeseecess 3,050 
Hull protection (§-inch side armor, 620 ; 3-inch armor deck with glacis 

and hatches, 910; water-excluding material, 270).........s++s00: 1,800 
Conning towers with armored shafts and connections ............. go 
Two great-gun positions (turret and guns, 430; redoubt, 525; ammu- 

nition and equipment, 105 = 1060)... .....seecececenscececeoess 2,120 
Secondary battery, gatlings, and small arms, with ammunition, 

torpedo outfit, and search lights (242), and protection (212)...... 454 
Propelling machinery, donkey, and spare parts and stores......... 1,215 ° 
Hydraulic and auxiliary machinery, including electric lighting and 

GYBAMAS, ovovicoccotivebisctvevsceduetevahestleoke teesbepeerven 100 
aal at load Gipplechmients:.o6 550 bees sncdvt sede udenepebeeaewan 675 
Equipment and Outht,......ccesccccvevcccccccescccoesccncsescess 500 

Total weight and displaceme::t....... 2.006. eeeeceeee ceeee 10,004 
ESTIMATED COST. 

The elements of cost are itemized as follows: 
SEO and Grane’. oo bvcvcrs scnutagseube cb eve penieseacee teehee een $3,515,000 
Propelling and auxiliary machinery, including donkey boiler and 

GPSS POTTS... ces cvcdocevigseedscageededs: cocsoees stecsben eae 1,050,000 
Fordnance and Garpede Guth cio. cc tcc cebeccctacsdesetepeececeeen 850,000 
Equipm ent outhit and stores .. 2... ccccrccccbessevetvccedvecctees 225,000 

Bationated OGRtE GOUE: . . o.bick snc o8ksckbee ~sbtunceneas bauen $5,640,000 
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BATTLE-SHIPS OF LIMITED COAL ENDURANCE. 


It has been hereinbefore demonstrated that the most important 
and immediate area of naval action, in the event of war with the 
European nations most powerful on the sea, is included within a line 
drawn a thousand miles from the Atlantic coast, and extending from 
the Gulf of St. Lawrence on the north, to the Windward Islands an. 
the Isthmus on the south. 

To destroy at the outset all bases of supply and maintain our 
complete supremacy within this area would insu‘e a comparatively 
perfect defense of the Atlantic coast and its trade. In addition, to 
provide for the raids of swift cruiser~ and the concentrated attack of 
an enemy’s squadron at specially i- »ortant points, after evading our 
cruiser scouts, demands a force localized and adapted to local 
requirements, and yet capable of rapid concentration. Thus a few 
suitable guard-ships would suffice for the complete protection of an 
important point against any small force of cruisers, and, in conjunc- 
tion with fortifications, mines, and torpedo-boats, would prevent 
bombardment until, by the rapid concentration of a powerful force 
of our own from adjacent points, the investing squadron could be 
attacked in force and to great advantage. 

To perform this duty, a type of vessel is required of great fighting 
power and adequate protection, able to take the sea without regard 
to weather, and fight her guns at sea with the ordinary battle-ships, 
possessing considerable sea speed, and of draught suitable for com- 
fortable work in our harbors and their approaches. The endurance 
of all supplies may be limited, and the coal supply should be sufficient 
for independent action within about 1000 miles, and therefo-e fora 
total endurance of not less than about 3000 miles. 

Three types of vessels have been designed to meet these require- 
ments, alike in all essentials except great-gun power and draught of 
water, and differing slightly in protection. All have a maximum 
speed of 15% knots and a sea speed of about 15 knots, with a coal 
endurance of 4600 knots at 10 knots, and 5200 knots at most 
economical speed, while at full sea speed they can steam 1100 
knots. , & 

Their arrangements are similar, except that the smaller type has a 
preponderance of bow over stern fire, and her after great guns are 
mounted in barbette, while the others are in turrets. All are mounted 
in the middle line, and between the two great-gun positions is a cen- 
tral superstructure and a secondary battery, practically alike for all. 
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PROCEEDINGS U. S. NAVAL INSTITUT! 
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ARMAMENT. 


TYPE PLA) 


4—13 inch B. L. R. FIRST CLASS BATTLE SHIP OF LIMIT 


4—5 inch R. F. G. 
6—6 pounder R. F. G. 
4-——1 pounder R. F. G. 
2—37 mm. R. C. 

6— Torpedo Tubes. 
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PRINCIPAL DIMENSIONS, 


Length between Perpenditulars, 296'—" 
Beam Extreme,.. +. +.» -67' of” 
Mean Draughi,. . . ..+..23 3" 
Load Displacement in Tons,+ . . 8000 
Maximum 1 H. P., « «+ + + +7500 
Maximum Speed in Knots, . . « 15.8 
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LIMITED COAL ENDURANCE, 
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ARMOR. 
~ 
ae , Length of lt, BS an Ce ae ee ee .164’—" 
en Thickness@ Belt, ......, 17” 4. 2!” 














: {Armor Bulkheads, 14" + 1H” 
* YCasemate, .. . . 4” and 5!’ 


~~ | | ne Redoubts, e. Gam 17" + 14” 
Dp) « (ae 17” + 1} a 
_ f 7 Armor Deck, . . 2*" and 3” 
aan : Conning Tower, . . . . ya!" oe 
PSI le Ne ER. Sed 


To face Page 233. 
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Hull protection is afforded by belts of heavy armor of length 
exceeding one-half the length of the ship, terminating in athwart- 
ships bulkheads, the whole including about 724 per cent of the 
water-line area. Over the belt and forward ard abaft the bulkheads, 
heavy armor decks are worked, associated with wing coal bunkers 
over the belt, and wing belts of water-excluding material forward and 
aft. An additic’al feature of the protection is a casemate of 4-inch 
armor extending above the belt between the gun positions for about 
one-third the length of the ship on the side. 

This arrangement of protective material is not considered as 
necessarily the best or only suitable one. For instance, a preferable 
arrangement in some respects would be to shorten the belts of thick 
armor, and terminate it in oblique triangular bulkheads, dispense 
with the casemate, giving local protection to the supports of 5-inch 
guns, etc., and continue in the water-line protection to the ends of 
the ship with thin armor as in the design of battle-ship of great 
endurance. The present arrangement was adopted as being in 
greater general accordance with former and recent foreign designs, 
and perhaps less questionable than the alternative suggested. 

The first type of these vessels is of 8000 tons displacement, and 
23 feet 3 inches mean load draught, mounting four 13-inch (60-ton) 
breech-loading rifles in turrets, with thick armor protection of 17 
inches. 

The second type is of 7100 tons displacement, and 22 feet 6 inches 
mean load draught, mounting four 12-inch (50-ton) breech-loading 
rifles in turrets, with thick armor protection of 16 inches. 

The third type is of 6000 tons displacement, and 21 feet mean load 
draught, mounting two 12-inch (50-ton) breech-loading rifles forward 
in turret, and two 10-inch (26-ton) breech-loading rifles aft in bar- 
bette. Thick armor protection of hull and 12-inch guns, 15 inches; 
of 10-inch guns, 124 inches. 

Having the same speed, endurance, and general qualities, they are 
specially well adapted to act together in squadron. 





DESIGN OF FIRST-CLASS BATTLE-SHIP OF LIMITED COAL 
ENDURANCE. 





Principal Dimensions. 
Length over all............ ree, A eres ee bade Vawerescaue 314’ of 
meeeagth on load Warer-Mmes occ isvdnncesccbccciarcinwesccedtonvecnes 306’ of 
Length between perpendiculars ............cceeeeeetceceeeeeceee 296’ off 
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PPE QRUTOUNG ook cc cdcccc csc sesevcccccecccesccccccccccccccess 

SEE MUMMMEMEs gcc ccc cess cbs oseesscgsceccceescescccecescescccces 23 3 
EO UNOIG BM TODD. cc ceecccccesseccocccccesccccccccsccccccese 8000 
Free-board to top of berth-deck plank at side. ...........05-eeeees 3 1” 
Free-board to top of main-deck plank at side. ............00-e00-: 10’ 6/ 
Maximum indicated horse-power (forced draught)................ 7500 
Beemimum speed in EmOts, 0.2.05 .0ccccccccvccccccccs-cccseccces 15.8 
Estimated metacentric height ....... 2.2.2... eee cece ee ce we ee ences 5’ of” 


HULL AND ITS PROTECTION, 


To have a double bottom, extending from the armor shelf, from 
side to side, well fore and aft. The engines to be in two compart- 
ments and the boilers in two, separated across the middle line by 
double longitudinal bulkheads, affording upper and lower passages, 
and containing the main drainage and pumping systems. Longi- 
tudinal coal bunkers extend outboard along the length occupied by 
boilers and engines. There are thus ten longitudinal skins or bulk- 
heads throughout the inachinery spaces; with close transverse sub- 
division. Similarly close subdivision to be carried to the ends of the 
ship, so far as the storage, etc., will permit. 

Protection against water-line damage to be afforded by a belt of 
17-inch armor for a length of 164 feet, extending from a depth of 4 
feet 6 inches below the load water-line amidships, and 3 feet 6 inches 
at the ends, to a uniform height of 2 feet 10 inches above; to terminate 
in athwartship bulkheads of 14-inch armor. An armor deck of 2} 
inches to be worked over the belt, and a submerged deck of 3 inches 
from the armor bulkheads to the ends of the vessel, with stability 
wings of water-excluding material to the berth-deck, 6 feet thick at 
the water-line. 

Over the belt amidships, a length of 95 feet on each side between 
the berth and main decks to be plated with 4 inches, terminating in 
oblique bulkheads of 5 inches to the redoubts. Wing coal bunkers 
to extend along the sides of this casemate, and torpedo-tubes to be 
fitted in the corners. 

Glacis to be worked around the junction of armor deck with 
redoubt armor. All hatches in this deck to have coffer-dams filled 
with cellulose to a height of 3 feet. 

The decks to have no sheer. Crown of armor deck over belt, 3 
inches; of main deck, 9 inches. Clea- height of between decks at 
side, 6 feet 3} inches; amidships, 6 feet 94 inches. 
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CONNING TOWER. 

A conning tower to be carried on the superstructure forward; to 
be circular in plan, 6 feet 11 inches internal diameter, armor 5 feet 8 
inches high and 14 inches thick, crown 2 inches, and base 1# inches. 

To stand on a circular armored shaft from rear of forward redoubt, 
8 feet outside diameter, and 7 inches thick. 

The tower to be entered by the shaft from below, and the shaft also 
to afford an armored hatch to superstructure deck for hand-up of 
fixed ammunition. 


MAIN ARMAMENT AND ITS PROTECTION. 


The great-gun positions to be two in number, one forward and one 
aft, in the middle line. Each position to be for two 13-inch 60-ton 
breech-loading rifles in turrets, with complete train around bow and 
stern to well abaft and forward the beam respectively as shown. 
Height of horizontal axis of guns above water-line, 16 feet. 

Turrets to be 24 feet internal diameter, with armor of 17 inches, 
worked on backing of 6 inches, with plating behind armor of 1 
inches, stiffened by vertical frames and with inner mantlets of ,% inch. 
Turret crown, 24 inches, with three sighting-hoods and hatch with 
armor gratings. Deflective aprons of 3 inches carried on guns in 
front of the ports. 

The turrets to stand over and in armored redoubts which extend 
to the armor deck. The thickness of armor on the redoubt to be 17 
inches, except where protected by the casemate of thin armor, where 
it is to be 12} inches. The armor to be worked on backing 6 inches 
thick ; the plating behind to be 1} inches, stiffened by vertical frames, 
and with an inner mantlet of 7, inch. 

The stiffeners and mantlet to be omitted at the rear of the redoubt 
in wake of the loading apparatus; the sloping crown over the rear of 
the redoubt to be 2 inches thick. 

The turret and redoubt supports to include magazines and shell- 
rooms for main battery. 

The guns to load in a single fore-and-aft position, elevated and 
run in. 

The ammunition supply for each 13-inch gun to be forty-five rounds 
at load displacement. 


SECONDARY BATTERY AND ITS PROTECTION, 


Between the great-gun positions a central superstructure to extend 
as shown on the plans. Four 5-inch guns to be carried on the upper 
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deck in low barbettes of 3-inch thickness, and with shields over guns 
of 3 inches, or the equivalent, which turn with the guns. 

The smaller guns of the secondary battery to be six 6-pounder 
rapid-firing guns, four 1-pounder rapid-firing guns, two 37-milli- 
meter revolving cannon. 

The 6-pounder guns are carried on the superstructure deck, and 
protected by shields on the guns. 

The 1-pounder guns are carried on the berth deck, being intended 
primarily for defense against torpedo-boat attacks by night, and are 
protected by extra thick plating in wake of their ports and small 
shields on the guns. 

The revolving cannon are carried in the fighting top, and are to 
have a train of 360° each. 

The ammunition allowances are as below: 


Rounds. 
ee EE OMENS WROTE BOR oo osc cee cows ccccccsccccccccceccceces 120 
For each 6-pounder rapid-firing gun... ......ccesee sc ccceescccececes 300 
For each 1-pounder rapid-firing gun... ...........cececccccsececceess 600 
For each 37-millimeter revolving cannon... ........-.eeceeecececeees 1200 


TORPEDO OUTFIT. 


To consist of six tubes above water, two fixed at the bow, diverg- 
ing at 5 degrees and to be worked simultaneously, and four training 
\it corners of casemate. Twelve torpedoes to be carried. 


EQUIPMENT AND OUTFIT. 

A single militery mast is fitted with one fighting-top. A derrick 
to be fitted for handling boats. The supply of boats and rafts to be 
only sufficient for the ordinary service of the ship and for life-saving 
purposes. 

_ The complement, officers and men, is fixed at three hundred 
and fifteen. 
MOTIVE POWER. 

Boilers.—Under forced draught to supply steam of 160 pounds 
pressure for main engines and auxiliaries. 

The main boilers to be four in number. Two of them to be 16 
feet in diameter and 18 feet 6 inches long, double-ended, with eight 
furnaces and a common combustion chamber. Two of them to be 
16 feet in diameter and ro feet long, single-ended, with four furnaces 
and a common combustion chamber. 

The boilers to be arranged in two water-tight compartments, one 
on either side of the middle line, the double-ended boiler forward and 
the single-ended boiler aft in each boiler-room. 


nie — 
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The aggregate heating surface of main boilers to be about 16,600 
square feet, and the corresponding indicated horse-power required of 
main and auxiliary engines, 8500. 

Engines.—The main propelling engines to be two in number, one 
on each shaft, and of the vertical, three-cylinder, triple-expansion 
type. Cylinders to be 33%, 504, and 75% inches in diameter, re- 
spectively, and the stroke, 43 inches. 

The revolutions corresponding to the proposed maximum speed of 
15.8 knots to be ninety-four per minute, when it is expected that the 
main engines will develop about 7500 indicated horse-power. The 
piston speed at the proposed maximum revolutions will be 674 feet 
per minute. 

COAL ENDURANCE. 

The coal supply at load draught is 300 tons, and the total coal 
capacity is estimated at 500 tons. On the coal at load draught the 
steaming distance at 10 knots is 2770 miles. On the total coal capacity 
the steaming distance at 10 knots is 4600 miles. At full sea speed of 
15.1 knots the steaming distance on the total coal capacity is 1100 


miles. 
ASSIGNMENT OF WEIGHTS. 





Tons. 
mean pooper and Gttings. .. vcccvcisiccncccecececaenas ts cteveed semen 2,200 
Hull protection : 
BEE GENO. 6 oo cc cccccccapwesbuicceteskdeecueenenrnhasen 1,122 
Deck asmor and giacks, ...c.cccvcccsecceveesdesguvboueeees 673 
Casemate rms. .. 0... ccccsescccseceessesesesccesececbseas 168 
Water-excluding material . oon os0ssscudvsedcscedehbe candy 53 
-——— 2,016 
Conning tower and armored shaft. .... ...-ccccsecesseccceseeeseenes 7° 
Two great-gun positions—Turret and guns, 534; redoubt, 393; 
ammunition and equipment, 78—each 1,005, equal.........+-+ 2,010 
Secondary battery, gatlings, and small arms, with ammunition, torpedo 
outfit, and search lights (109), and protection (51).........eeeeeees 160 
Propelling machinery, with stores and spare parts............ees+eeee: 865 
Auxiliary machinery, including electric lights outfit ............++s00++ Ilo 
Coal at load displacement. ....cccrccccsccccevcescoccososessoeupaeball’ 300 
PEPUROEE GEE GUR. .... o cicccaveeccscqensusahacnctsres Mastecstened 298 
Bee nc cece ca cces concweeedun + esbheees bees ee 8,000 
; ESTIMATED COST. 
SAMS ORG GUPROT. 00.0 0000 605 600nheses ch egenehanensenne saeneeneen $3,318,650 
Propelling and auxiliary machinery... ..........eeceeeseeeesecees 717,350 
SeGnance and torpedo Outht..ccccccccsvcctcocescsececnsveueseee 862,500 
Me@nlpment cutGt and stoves... occ os cc cee cccckvses devccweeevewese 88,000 





., 2 Seep ocean sbbsn co aveveddde tn cuseukks meinen $4,986, soo 
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SECOND-CLASS BATTLE-SHIP OF LIMITED COAL ENDUR- 
ANCE, ETC, 


[No plans are furnished for this ship, which is to be precisely similar in type 
to the first-class battle-ship of 8000 tons.] 


TENS © obu sees 6s os vances tc SGasd dese seeedecscocccecees 308’ of” 
Bamgth om load water-line. ...... 2.2... cc sccccscccesencccccvccess 300 of” 
Length between perpendiculars. ........... 5.0 cee eeeeescceess 222 290 Of 
Ie ts dances bhewne 64’ 6/7 
ET DO Ria edie we dn be Qodeieecn Veg eenet ec coneescceccesees a2’ 6/7 
te le anos «GRRE bawebe bab Sebe Cede ceccescecccssece 7100 

Free-board to top of berth-deck plank at side Thawivansthcdvnews's es 3 of 
Free-board to top of main-deck plank at side. .............6-..005- 10 4/7 
Maximum indicated horse-power (forced draught)................. 6750 

i ti re allay 60s. ce buen Seieé cow ccesccccescecocs 15.8 

EE RUINOESG MBOMEE, occ cc cecsdcessccscccccscscccccccce af Of” 


HULL AND ITS PROTECTION. 


To have a double bottom running well fore and aft, and extending 
to the armor shelf on each side. The engines to be in two compart- 
ments, and the boilers in two, separated across the middle line by 
double longitudinal bulkheads, affording upper and lower passages 
and containing the main drainage and pumping systems. 

Longitudinal coal bunkers extend outboard along the length 
occupied by boilers and engines. 

There are thus ten longitudinal skins or bulkheads throughout the 
machinery spaces, with close transverse subdivision. Similarly close 
subdivision to be carried to the ends of the ship, so far as the require- 
ments of storage, etc., will permit. 


Protection against water-line damage to be afforded by a belt of 


16-inch armor for a length of 160 feet amidships, extending from a 
depth of 4 feet 6 inches below the water-line amidships, and 3 feet 6 
inches below the water-line at the ends, to a uniform height of 2 feet 
8 inches above the water-line. To terminate in athwartship bulk- 
heads of 14-inch armor. An armor deck 2 inches thick to be 
worked over the belt, and submerged armor decks of 2} inches to be 
worked from the armor bulkheads to the ends of the vessel, with 
stability wings of water-excluding material extending from the sub- 
merged deck to the berth deck. These to be 6 ‘eet thick on each 
Siue. Over the belt amidships, for a mean length of go feet on each 
side, between the berth and main decks, to be plated with 4-inch 
armor, terminating in oblique bulkheads to the redoubts 4 inches 
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thick. Wing coal bunkers to extend along the sides of this armored 
casement, and a torpedo-tube to be fitted in each corner where the 
diagonal bulkheads join the sides. 

Glacis to be worked around the junction of the armor deck with 
the redoubt armor. All hatches in this deck to have coffer-dams 
filled with cellulose to a height of 3 feet. 

The decks to have no sheer. Crown of armor deck over belt, 3 
inches, of main or upper deck, 9 inches. Clear height of between 
decks at side, 6 feet 34 inches, and amidships, 6 feet 9} inches. 


CONNING TOWER. 


A conning tower to be carried on the superstructure forward. To 
be circular in plan, 6 feet 11 inches in diameter inside. The walls to 
be 5 feet 8 inches high and 13 inches thick. The crown to be 1# 
inches, and the base-plate, 14 inches. To stand ona circular armored 
shaft from rear of forward redoubt, 7 feet 9 inches in external diameter 
and 64 inches thick. 

The tower to be entered by the shaft from below, and the shaft 
also to afford an armored hatch to the superstructure deck for the 
passage of fixed ammunition. 


MAIN ARMAMENT AND ITS PROTECTION. 


The great-gun positions to be two in number, one forward and one 
aft, in the middle line. 

Each position to be for two 12-inch 50-ton breech-loading rifles, 
with complete train around bow and stern, respectively, to well abaft 
and forward the beam, as in the 8000-ton battle-ship. 

The height of the horizontal axis of the guns above the water-line 
to be 15 feet 3 inches. 

The turrets to be 22 feet 6 inches internal diameter, with armor of 
16 inches worked on wood backing 6 inches thick, and plating behind, 
14 inches thick. The latter is stiffened by vertical frames, and inside 
of all is a mantlet 4 inch thick. The crown of the turrets is 2 
inches thick, with three sighting-hoods and hatch with armor grat- 
ings. Deflective aprons of 3 inches to be carried on the guns in 
front of the ports. 

The turrets to stand over and in armored redoubts which extend 
to the armored deck. The thickness of armor on redoubts to be 16 
inches, except where protected by the casemate of thin armor, where 
it is to be 12 inches. In the extreme rear the redoubt is to have but 
10 inches of armor. 
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mantlet of +4, inch. 





of the redoubt to be 2 inches thick. 


rooms for the main battery. 


at load displacement. 


the guns. 


meter revolving cannon. 


protected by shields _.. tne guns. 


small shields on the guns. 


have a train of 360° each. 
The ammunition allowances are as below: 


TORPEDO OUTFIT. 










The redoubt armor is to Le worked on 6-inch backing ; the plating 
behind to be 14 inches, stiffened by vertical frames, and with an inner 











The stiffeners and mantlet to be omitted at the rear of the redoubt 
in wake of the loading apparatus. The sloping crown over the rear 





The turret and redoubt supports to include magazines and shell 


The guns to load in a sing': fore-and-aft position, elevated and run in. 
The ammunition supply for each 12-inch gun to be forty-five rounds 


THE SECONDARY BATTERY AND ITS, PROTECTION. 


Between the great-gun positions a central superstructure to extend 
as shown on the plans. Four 5-inch guns to be carried on the upper 
deck in low barbettes of 3 inches thickness, and with shields over the 
guns of 3 inches thickness or the equivalent, which are to turn with 


The smaller guns of the secondary battery to be four 6-pounder 
rapid-firing guns, ten 1-pounder rapid-firing guns, and two 37-milli- 


The 6-pounder guns to be carried on the superstructure deck, and 


Four of the 1-pounder guns to be carried on the berth deck, being 
intended primarily for defense against torpedo-boat attack by night, 
and to be protected by extra thick plating in wake of their ports, and 


The remainder of the 1-pounder guns to be carried on the super- 
structure deck, and protected by small shields on the guns. 
The revolving cannon to be carried in the fighting-top, and to 





For each s5-inch rapid-firing gun..................0.0020eeceeecceeees 
For each 6-pounder rapid-firing gun................... rere Trir 
For each 1-pounder rapid-firing gun. ...; 2.6... 602. c cece cece eee enees 
For each 37-millimeter revolving cannon.................00seseeeeees 





To consist of six tubes above water, tw fixed at the bow, diverg- 
ing at 5 degrees, and to be worked simultaneously, and four training 
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at the corners of the armored casemate. There are to be twelve 
torpedoes carried. 


EQUIPMENT AND OUTFIT. 


A single military mast, to be fitted with one top. A derrick to be 
fitted for handling boats. The supply of boats and life-rafts to be 
only sufficient for the ordinary service of the ship and for life-saving 
purposes. 

The complement, officers and men, is fixed at three hundred and 


ten. 
MOTIVE POWER. 


Boilers —Under forced draught to supply steam of 160 pounds 
pressure for main engines and auxiliaries. The main boilers to be 
four in number. Two of them to be 15 feet 4 inches in diameter by 
18 feet 6 inches long, double-ended, with eight furnaces and a com- 
mon combustion chamber. Two of them to be 15 feet 4 inches in 
diameter by 10 feet long, single-ended, with four furnaces and a 
common combustion chamber. The boilers to be arranged in two 
water-tight compartments, one on either side of the middle line, the 
double-ended boiler forward and the single-ended boiler aft in each 
boiler-room. 

The aggregate heating surface of main boilers to be about 15,100 
square feet, and the corresponding indicated horse-power required 
of main and auxiliary engines, 7750. 

Engines.—The main engines to be two in number, one on each 
shaft, and of the vertical, three-cylinder, triple-expansion type. The 
cylinders to be 32, 48, and 714 inches in diameter, respectively, and 
the stroke, 41 inches. The revolutions, corresponding to the proposed 
maximum speed of 15.8 knots, to be ninety-nine and one-quarter per 
minute, when it is expected that the main engines will develop about 
6750 indicated horse-power. The piston speed at the proposed 
maximum revolutions will be 678 feet per minute. 


COAL ENDURANCE. 


The coal supply at load draught to be 265 tons, and the total coal 
capacity is estimated at 460 tons. On the coal at load draught the 
steaming distance at 10 knots is 2650 miles. On the total coal 
capacity the steaming distance at 10 knots is 4600 miles. At full sea 
speed of 14.9 knots the steaming distance on the total coal capacity 
is 1100 miles. 
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ASSIGNMENT OF WEIGHTS. 


Hull proper and fittings 
Hull protection : 


Deck armor and glacis 
Casemate armor 


Conning tower and armored shaft 

Two great-gun positions: Turret and guns, 433; redoubt, 350; ammu- 
nition and equipment, 62 = 845 

Secondary battery, gatlings, and small arms, with ammunition, torpedo 
outfit, and search-lights (108), and protection (50) 

Propelling machinery, with stores and spare parts 

Auxiliary machinery, including electric lighting 

Coal at load displacement 

Equipment and outfit 


Hull and armor 

Propelling and auxiliary machinery 

Ordnance and torpedo outfit 

Equipment outfit and stores... ............-eeeeceee: 


THIRD-CLASS BATTLE-SHIP OF LIMITED COAL ENDURANCE. 


Principal Dimensions, ete. 
MN 6s 0666 BESS 6.0 Cech ceCe Woks cc cesccccs ceccesesese 298’ oo” 
Length on load water-line of” 
Length between perpendiculars 
Beam extreme 
Mean draught 
Displacement in tons 
Free-board to top of berth-deck plank at side 
Free-board to top of main-deck plank at side 
Maximum indicated horse-power (forced draught) 
Maximum speed in knots 
Estimated metacentric height 


HULL AND ITS PROTECTION. 


To have a double bottom running well fore and aft, and extending to 
the armor shelf oneach side. The engines to be in two compartments, 
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Length of Belt,. + «+ + + + 155'—" 
Thickness of Belt, » « + « 15" + 1%" 
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ARMOR. 


Bulkheads, . « 13" + 13" 
Casemate, « .-+..- 4" 
Redoubls, « . 15" + 1%" 
Barbette, . 129" + 1%” 
Conning Tower, « + 12" 
Armor Deck, 24" and 2%" 
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To face page 243. 














PROCEEDINGS U. S. NAYAL I) 





ANOeAMKArT, ‘TYPE. 


2—12 inch B. L. R. THIRD .CLASS BATTLE SHIP OF 
2—10 inch B. L. R. 


4—5 inch R. F. G. 
4—6 pounder R F. G. 
10—1 pounder R. F. G. 
2—37 mm. R. C, 

6— Torpedo Tubes. 


















































PRINCIPAL DIMENSIONS. 


Length between Perpendiculars, . 280'—" 
Beam Extreme, «+ +++ + +-60'6" 
Mean Draught,. .+.++.+ +206” 
Load Displacement in Tons, + . + 6000 
Maximum I. H. P., . « + + « + + 6500 
Maximum Speed in Knots, +. . » 15.8 
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ARMOR. 


Length of Belt,. +». ++ + + 155'—" 
Thickness of Belt, » « +» +15" + 12” 

" “ Bulkheads, . « 13" + 14" 

. “ Castells oct ke 
43 “ Redoubts, . . 15" + 1%" 
“s “ Barbette, . 124" + 1%” 
Conning Tower, « + 12" 


4 “ Armor Deck, 24" and 2%" 
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and the boilers in two, separated across the middle line by double 
longitudinal bulkheads, affording upper and lower passages, and con- 
taining the main drainage and pumping systems. 

Longitudinal coal bunkers extend outboard along the length occu- 
vied by boilers and engines. 

There are thus ten longitudinal skins or bulkheads throughout the 
pachinery spaces, with close transverse subdivision. 

Similarly close subdivisions to be carried to the ends of the ship, 
so far as the requirements of stowage, etc., will permit. 

Protection against water-line damage to be afforded by a belt of 
15-inch armor for a length of 155 feet amidships, extending from a 
depth of 4 feet 6 inches below the water-line amidships, and 3 feet 
6 inches below the water-line at the ends to a uniform height of 2 
feet 6 inches above water-line. To terminate in athwartship bulk- 
heads of 13-inch armor. 

An armor deck 2} inches thick to be worked over the belt, and 
submeryed armor decks of 2} inches to be worked from the armor 
bulkheads to the ends of the vessel, with stability wings of water- 
excluding material extending from the submerged deck to the berth 
deck. These to be 6 feet thick on each side. 

Over the belt amidships, for a mean length of 100 feet, on each 
side, between the berth and main decks, to be plated with 4-inch 
armor, terminating in oblique bulkheads to the redoubts, 4 inches 
thick. Wing coal bunkers to extend along the sides of this armored 
casemate, and a torpedo-tube to be fitted in each corner, where the 
diagonal bulkheads join the sides. 

Glacis to be worked around the junction of the armor deck with 
the redoubt armor. All hatches in this deck to have coffer-dams 
filled with cellulose to a height of 3 feet. The decks to have nosheer. 
Crown of armor deck over belt, 3 inches; of main or upper deck, 9 
inches. Clear height of between decks at side, 6 feet 34 inches, and 
amidships, 6 feet 94 inches. 


a, POE eet ana z 


CONNING TOWER. 








A conning tower to be carried on the superstructure forward. To 
, be circular in plan, 6 feet 11 inches in diameter inside. The walls to 
} be 5 feet 8 inches high and 12 inches thick. The crown to be 1} 
«nches, and base-plate, 13 inches. To stand over a circular armored 
shaft, from the rear of forward redoubt, 7 feet 9 inches in diameter 
and 64 inchesthick. The tower to be entered by the shaft from below, 
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and the shaft also to afford an armored hatch to the superstructure 
deck for the passage of fixed ammunition. 







MAIN ARMAMENT AND ITS PROTECTION. 


The great-gun positions to be two in number, one forward and one 
aft, in the middle line. 

The forward position to be for two 12-inch 50-ton breech-loading 
rifles in a turret, and the after position for two 10-inch 26-ton breech- 
loading rifles ina barbette. 

These guns to have complete train around bow and stern respec- 
tively to well abaft and forward the beam, as shown. 

The height of the hcrizontal axis of the forward guns above the 
water-line is 14 feet 6 inches, and of the after guns is 13 feet 6 inches. 
The turret to be 22 feet 6 inches internal diameter, with armor of 15 
inches worked on wood backing 6 inches thick, and plating behind 
armor 1} inches thick. The latter is stiffened by vertical frames, and 
inside of all is a mantlet 4 of an inch thick. The crown of the turret 
is 24 inches thick, with three sighting-hoods and hatch with armor 
gratings. Deflective aprons of 3 inches are carried on the guns in 
front of the ports. 

The turret to stand over and in an armored redoubt which extends 
to the armor deck. The redoubt armor to be 15 inches thick in 
front, and 10 inches on sides and rear where protected by the armored 
casemate. 

The redoubt armor is to be worked on 6-inch backing. The 
plating behind is to be 13 inches, stiffened by vertical frames, and 
with an inner mantlet of ;4 of an inch. The turret and redoubt sup- t 
ports to include magazine and shell-room for the 12-inch guns. 

The 12-inch guns to load in a single fore-and-aft position, elevated 
and run in. The ammunition supply for each 12-inch gun to be 
forty-five rounds at load displacement. 

The barbette aft to be 17 feet inside diameter, with armor of 12} FS 
inches, suitably diminished where protected by the casemate, worked 
on 6-inch backing, and 1#-inch plating behind. The latter to be f 
stiffened by vertical framing, and a seven-sixteenth mantlet worked 
inside of all. 

The crown, gun-shields, etc., to be 3 inches'thick, or the equivalent, 
and a suitable working tower is to be fitted. 

The guns are to load at any train. 

The ammunition supply for each 10-inch gun to be fifty rounds at 
load displacement. 
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SECONDARY BATTERY AND ITS PROTECTION, 


Between the great-gun positions a central superstructure to extend 
as shown on the plans. Four 5-inch guns to be carried on the upper 
deck in low barbettes of 3 inches thickness, and with shields over the 
guns of 3 inches thickness, or the equivalent, which are to turn with 
the guns. 

The smaller guns of the secondary battery to be four 6-pounder 
rapid-firing guns, ten 1-pounder rapid-firing guns, and two 37-milli- 
meter revolving cannon. 

The 6-pounder guns are carried on the superstructure deck, and 
protected by shields on the guns. 

Four of the 1-pounder guns are carried on the berth deck, being 
intended primarily for defense against torpedo-boat attacks by night, 
and are protected by extra thick plating in wake of their ports and 
by small shields on the guns. 

The remainder of the 1-pounder guns are carried on the super- 
structure deck and protected by smail shields. 

The revolving cannon are carried in the fighting-top, and are to 
have a train of 360 degrees each. 

The ammunition allowances are as below: 


Rounds 
For each s-inch rapid-firing gum.............cccscecccccecrsccseccess 120 
For each 6-pounder rapid-firing gun. .............ccscceccccccccccees 300 
For each 1-pounder rapid-firing gun... .... 2.2.60. ccecec cee cencecenee 600 
For each 37-millimeter revolving cannon............- errrrrrey | 1200 


TORPEDO OUTFIT. 


To consist of six tubes above water, two fixed at the bow, and 
diverging at 5 degrees, and to be worked simultaneously, and four 
training at the corners of the armored casemate. 

There are io be 12 torpedoes carried. 


EQUIPMENT AND OUTFIT. 

A single military mast is fitted with one top. A derrick to be fitted 
for handling boats. The supply of boats and life-rafts to be only 
sufficient for the ordinary service of the ship and for life-saving pur- 
poses. The complement, officers and men, is fixed at three hundred. 


MOTIVE POWER. 


Boilers.—Under forced draught to supply steam of 160 pounds 
pressure for main engines and auxiliaries. The main boilers to be 
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four in number. Two of them to be 15 feet in diameter by 18 feet 
6 inches long, double-ended, with eight furnaces and a common 
combustion chamber. Two of them to be 15 feet in diameter by 10 
feet long, single-ended, with four furnaces and a common combustion 
chamber. 

The boilers to be arranged in two water-tight compartments, one 
on either side of the middle line, the double-ended boiler forward 
and the single-ended boiler aft in each boiler-room. 

The aggregate heating surface of main boilers to be about 14,100 
square feet, and the corresponding indicated horse-power required of 
main and auxiliary engines, 7250. 

Engines.—The main engines to be two in number, one on cach 
shaft, and of the vertical, triple-expansion, three-cylinder type. The 
cylinders to be 31, 46%, and 69% inches in diameter, respectively, and 
the stroke, 393 inches. The revolutions corresponding to the pro- 
posed maximum speed of 15.8 knots to be one hundred and one per 
minute, when it is expected that the main engines will develop about 
6500 indicated horse-power. The piston speed at the proposed 
maximum revolutions will be 665 feet per minute. 


COAL ENDURANCE. 


The coal supply at load draught is 230 tons, and the total coal 
capacity is estimated at 425 tons. On the coal at load draught the 
steaming distance at 10 knots is 2550 miles. On the total coal 
capacity the steaming distance at 10 knots is 4600 miles. At full 
sea speed of 15.2 knots the steaming distance on the total coal 
capacity is 1100 miles. 


ASSIGNMENT OF WEIGHTS. 


Tons. 
ED GUE COMED. 5 v.ncec cus ceeUbeed Seacbescccccdsceces ceases 1,725 
Hull protection : 

BONS oo ccceccccccccweccccscccccccccccccccccesecccsscccccess 925 
BPO DEMROT BOE MINS onc oc cc ccccccccccscsccese Baehesedence 545 
SMROS BRUNO oc ccc ccccescceccccecccescccecs seeess scove OOD 
Water-excluding material... ......... sce e seen eens ceneeeeees so 

— 1,678 

Conning tower and armored shaft... ........cccsecseeenecerccceneeees 58 
Forward great-gun position (turret and guns, redoubt, ammunition, and 

UMEOMED doce ccccecccccsacscccccsceescetccecccscecocccesoceces 795 


After great-gun position (guns, barbette, zmmunition, and equipmect).. 320 
Secondary battery, g2tlings, and small arms, with ammunition, torpedo 
outfit, and search lights (108), and protection (s~° ... 0. ee ee eeees 158 
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Tons. 
Propelling machinery, with stores and spare parts.............+seee00: 725 
Auxiliary machinery, including electric ligiting...............eeeee0: 75 
Oe SRE CUP BIRCSUIOUR is 6s occ'cccccdsvedduneebenes0ecacthebrn tua 230 
SENIORS BR CUIEL.. 60. cccdersvccdencucdecuséecssedebioveseseueee 235 
WOON s cc cccccccccepeste bance seeesheedans enenenns sbalon hae 5,999 
ESTIMATED COST. 
OE BOURGET «oo c0ctcscincndddda bbs cewedd Meebe et eeeten Vea $2,488, 5co 
Propelling and auxiliary machinery... ........0ssccseeccecceeeees 549,600 
TONGS Gnd TerpeGs CUliin cos osc cncsestdsbbinvwndtionead>sun 488,500 
Equipment outfit and stores... .......cecsccccececcscccveseccccces 81,000 
$3,607,600 


CRUISERS. 
The numerous duties expected of this general type in war may be 
stated as: 


(a). When acting singly or in small cruising squadrons— 

(1) To destroy commerce. 

(2) To convoy commerce. 

(3) To generally protect commerce by clearing the trade 
routes of the enemy’s cruisers. 

(4) To ravage the enemy’s coasts at unprotected or weakly 
defended points. 

(5) To carry on the smaller naval wars in distant countries, 
effect reprisals, etc. 

(6). When acting directly or indirectly with a squadron of battle- 
ships— 

(6) To act as scouts, keep touch with the enemy, mark and 
give prompt information of his movements, cut off dis- 
abled vessels, harass his weaker ships as opportunity 
offers, and especially his supply ships. 

(7) To keep touch between the squadron and its base of sup- 
plies, and protect the route of supplies. 

(8) In squadron under way, to form the front, rear, and wings 
of the fleet, making first contact with an enemy, and 
engaging them until their force becomes well defined 
and order of battle may be laid down. To engage the 
lighter ships, during action, and, as far as their fighting 
power will permit, act as reserves to strengthen weak 
places in the line, and generally fulfill certair. tactical 
requirements connected with the line of battle. 
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(9) In squadron blockading, by their great numbers and 
activity, to insure the efficiency of the blockade, to 
serve as bases of supplies for the numerous lighter 
vessels, such as sea-going torpedo-boats required for 
this service, to pursue and destroy or capture similar 
ships of the enemy which may pass the lines. 

(10) In squadron blockaded, by their number and activity, to 
deceive and disconcert the blockading force and mark 
the opportunities for sally. To escape singly or in 
small numbers, and, by ravaging the enemy’s coast 
and destroying commerce and attacking the supply 
routes of his squadron, to effect the diversion of a 
superior force from the blockade or other sources. 


While all vessels of the cruiser type should be more or less well 
adapted to all these services, the necessary development of special 
fitness for one or more particular services results in the creation of 
numerous types, differing widely in size and power. 

Certain broad features are believed to obtain universally with this 
class, viz. : 


(1) The use of steam of high pressure in triple expansion, with 
machinery of types specially adapted to the wide range of speed and 
fuel economy demanded of all vessels of this class, has rendered it 
undesirable to assign any of the displacement to sail power. Under 
present conditions a better return will be given by applying such 
weight to other qualities, and particularly to the coal endurance. 
But it becomes all the more desirable for the country to obtain and 
strongly defend coaling stations at certain points, and especially one 
in mid-Pacific. The attention of the Department is also directed to 
the necessity of immediate careful study of fuel consumption in all 
distinct types of vessels added to the navy, and especially in cruisers, 
and in addition to the supply and general use of the fuel best adapted 
to present conditions. 

(2) It is believed that a certain line of size is drawn at about 3000 
tons displacement for vessels intended to act singly, by the impossi- 
bility of combining the necessary speed and endurance in smaller 
vessels, and of fitting the very necessary feature of a satisfactory 
double bottom, and by the very serious loss of speed in a moderate 
sea-way. Smaller vessels of the class should not exceed 1200 tons 
displacement, with very high smooth-water spzed, and armed only 
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with the lightest wea, ~1: ‘+ ingincapable of efficient single action, 
their endurance may be... than the gooo miles at 10 knots, which 
it is believed all the larger cruisers should possess. Their place is 
with the fleet or as part of the torpedo-boat defense. 

(3) The minimum smooth-water speed of the larger vessels should 
not be less than 19 knots, otherwise sufficient mobility wi'l not be 
possessed for many of the services required. Similarly, an endurance 
of g000 miles at 10 knots may be accepted as a minimum for inde- 
pendent action, and should generally be considerably, and in some 
vessels largely, exceeded. 

(4) Inasmuch as it is now possible to prepare a steel bottom 
against fouling to give perfectly satisfactory results for continuous 
cruising for a time from three to five times the coal endurance, for a 

time, indeed, so long that it becomes questionable whether, as 
dependent on prizes alone for continuance of fuel supply, many 
vessels, even of the cruiser class, will require to remain longer out of 
the home ports, it is clear that sheathing such ships with wood and 
copper must be classed with sail-power as not affording an adequate 
return of efficiency. Sheathing must then be regarded as a conces- 
sion to the peace duties of war-ships, though it should be noted that 
it is by no means a complete remedy for the evil of fouling, sheathed 
ships lying for several months in harbor, as very commonly happens 
in time of peace, being found fouled as badly as can be and suffering 
the same loss of speed and fuel economy as an unprotected iron hull. 
It so happens that below the limiting minimum displacement of 3000 
tons, numerous types of vessels may be built of moderate speed and 
endurance, more or less complete sail-power, hulls sheathed with 
wood and coppered against fouling—and thus also rendered better 
able to take the ground under ordinary circumstances than a steel 
hull with a double bottom—vessels very well adapted to the econom- 
ical performance of the peace duties of a navy; but it is now very 
generally conceded that such constructions are essentially extrava- 
gant as having no place or function in time of war with powerful 
nations. 

The Board has hereinbefore declared its opinion that true ultimate 
economy exists in building for war purposes only, the trifling appa- 
rent economy resulting from building vessels essentially adapted to 
the peace duties of the navy being out of all proportion to the depre- 
ciation in value of all such material in time of war, for which the navy 

essentially exists, while the training of the personnel in the one class 
of ships is not conducive to the highest efficiency in the other. 


~ ee ae 
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In connection with its attitude on the sheathing question, the 
Board desires to impress on the Department, as a measure of effi- 
ciency and economy, the necessity of the highest attainable standard 
ia the matter of protective and anti-fouling compositions and their 
pplication to the bottoms of ships. It is believed to be a matter of 
the greatest importance, demanding the most intelligent special 
study and accumulated experience, and not to be advanced by 
detached and disconnected experiments. The progress made of late 
years in these matters leads to the belief that much more will soon 
be accomplished, and the Department is urged to take such measures 
as will assist the development of the subject, and especially insure a 
high efficiency in all such work done for the navy. 

In view of the above-defined propositions, and of the types of 
cruisers existing in, or about to be added to, the navy, the Board 
has recommended the construction of no additional cruisers of less 
than 4000 tons, except certain torpedo-cruisers having the qualities 
above defined for cruisers of small displacement, and certain gun- 
vessels for river service. All the cruisers recommended have steel 
hulls unsheathed, no sail power, a minimum smooth-water speed of 
19 knots, and, with the exception of the torpedo-cruisers, a minimum 
endurance of 10,000 knuts at 10 knots, and machinery of a type 
admitting at once of great power and great economy at low speeds. 

The Board desires to draw special attention to the design of 
cruiser with thin-armored belt and complete local protection to the 
guns, as representing the outcome of applying the arguments 
advanced on the design of battle-ship of great coal endurance to the 
case of acruiser. It is believed that in this type lies the germ of 
much development. Thus the universal use of high-explosive shell 
may render it necessary to build all large war-vessels, of whatever 
class, with protection of this kind, only a somewhat greater thickness 
of belt armor being demanded for battle-ships, as the best shell to 
carry high explosives from guns of large calibers through such 
armor becomes developed. And again, such vessels, with perhaps 
others of somewhat greater size and heavy gun-power, having so 
much capacity to give and receive punishment, could in squadron 
(as it were a fleet of jight, fast battle-ships) overcome the defenses of 
many important ports. In other words, for certain purposes their 
individual value would be specially increased by concentration into 
squadrons. 

They have been designed to fulfill specially requirements a 3, a 4, 
and 6 8. 
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PRINCIPAL DIMENSIONS. 


Length between Perpendiculars, 335'—" 
Beam Extreme,. ++... + 57/64" 
Mean Draughi,. -+.... 22/3" 
| Lead Displacement in Ton’,. . « 6250 
L Maximum I. H. Pye. . » « + 9600 
Maximun Speed i» Knots,. . . . 19 
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PE PLAN. ~ 


LIN ARMORED CRUISER. 
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ARMAMENT. 


2—8 inch B. L. R. 
10—5 inch R. F. G. 
6—6 pounder R. F. G, 
8—1 pounder R. F. G. 
4—37 mm. R. C. 

6— Torpedo Tubes. 
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The first-class protected cruiser is specially adapted to the require- 
ments of divisions a 1, a3, a4, 66, and certain of the duties of 69 
and 610. She has the unexcelled speed of 22 knots and coal endur- 
ance of 15,000 miles. Her gun-power is good, equal to that of the 
largest protected cruisers built or building by other nations, and her 
protection by armor deck and stability belt is such as to enable her to 
stand considerable punishment. 

To obtain these qualities it has been necessary to adopt the some- 
what large displacement of 7500 tons, which incidentally assures the « 
maintenance of very high speed at seainall weathers, and makes her ~ 
capable of overtaking any merchant steamer now completed or likely 
to be built in the near future, while able to match or overpower any 
man-of-war approaching her in speed. 

Two types of second-class protected cruisers are recommended. 
The first, of 5400 tons, may be considered the standard type of pro- 
tected cruiser, being equally well adapted to each of the duties a 
required of this class, except that from her size and cost such vessels 
may not be sufficiently numerous. Her gun-power and defensive 
qualities both exceed those of the first-class cruiser. 

The smaller type, of about. 4000 tons, fairly represented by such 
vessels as the Baltimore, with ‘Se addition of somewhat greater 
capacity to receive water-line —jury, and a reduction of great-gun 
power, is less weil adapted to independent action, but almost equally 
useful with a fleet, while their reduced cost assists their numbers. 

For services in the cruiser class, involving only small powers of 
offense and defense, with good sea speed and endurance, unless the 
cost of the cruiser fleet is to be much increased, reliance must be had 
on the development of an auxiliary navy of merchant steamers. To 
this end it will be necessary to offer suitable inducements for owners 
of vessels in certain trades to build them up to a certain limit of speed 
and under certain requirements as to subdivision and local strength 
for light-gun positions. The advantage, both to the Government 
and to owners in trades requiring vessels of fair speed, is so obvi- 
ous that the Board considers no elaborate arguments necessary to 
demonstrate the wisdom of such an arrangement, the conclusion of 
which is contemplated in the fleet proposed. 
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THIN-ARMORED CRUISERS OF 6250 TONS. 


Principal Dimensions, ete. 





TE sn cd 5G eGo she Ke usbsbeeewhs See cccvsedccoscocseces 345’ 0” 
i CTE. Sik, weep esecsecices sodeecseescovesose 344’ 0” 
Remeem wetween perpendicolars.............ccccccccccccccscccs 335’ 0” 
I co an Gs GhWuiibes o's s Ob0 6 sscteses ice cnbedesetaccs 57 6%” 
ee bewtcccsceGecse sec cceccccsecccsceseetvesocece 22 3/7 
a he oS ds wae 0000s 6 cunvncendead saduio’ ose 6250 
Free-board to top of berth-deck plank at side.................5.  - 
Free-board to top of main-deck plank at side...............-+05: 13 0” 
Maximum indicated horse-power (forced draught)............... 9600 
i wink t wos edhe codb eee ececgtbcecccsose 19 
macmated metacentric height ...........ccccccccccccscccccscees 4’ of” 


HULL AND ITS PROTECTION. 


To have a double bottom running well fore and aft and to the turn 
of the bilge on either side. The engines to be in four compartments, 
and the boilers in two, with thwartship coal bunkers. Wing coal 
bunkers to be fitted in addition, and the subdivision forward and aft 
to be as close as the requirements of stowage, etc., will permit. To 
have a long poop and forecastle. 

The buoyancy and stability are to be protected— 

(1) By a complete belt of armor extending from the under side of 
berth-deck plank to 4 feet 6 inches below the water amidships, rising 
to 3 feet 6 inches below the water forward and aft and thence down to 
the ends of the ship. This belt to be 5 inches thick for one-third the 
length amidships, and 4 inches thick forward and aft. This armor to 
be worked on frames without backing. 

(2) By an arched armored deck reaching the water-line at its 
crown amidships and the bottom of the armor belt at sides. To be 
2¢ inches thick at the center and 24 inches thick at the sides. 

(3) By a complete belt of water-excluding material between the 
armor and berth decks. This is worked outside of sloping water- 
tight wing bulkheads between the armor deck and the berth deck as 
shown. The belt to be about 9 feet thick at the water-line amidships, 
and to taper gradually with the curve of the water-line until its 
thickness is 6 feet, this thickness being retained for the rest of the 
length. The belt to be divided at suitable intervals by partial trans- 
verse bulkheads, as shown. 

(4) Within the wing bulkheads of the belt, coal to be stowed 
over the armor deck as shcwn, and light water-excluding stores 
forward and aft. The coal bunkers above the armor deck to have 
transverse bulkheads only. 
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Glacis to be worked around openings in the armor deck for smoke- 
stack, etc., and armor gratings and coffer-dams as required. 


CONNING TOWER. 


A conning tower, with sides of not less than 6 inches, to be fitted on 
the bridge or in other suitable commanding position. 


ARMAMENT AND ITS PROTECTION, 


The battery to consist of two 8-inch breech-loading rifles, ten 
5-inch rapid-firing guns, six 6-pounder rapid-firing guns, eight 
1-pounder rapid-firing guns, and four 37-millimeter revolving cannon. 

The 8-inch guns are mounted in the middle line, one on the poop 
and one on the forecastle, in partial barbettes 3} inches thick. A 
shield covers the rear of the gun and the crew. This shield is 3% 
inches thick in front and its equivalent elsewhere. Beneath these 
barbettes are worked protective cones with tubular bases each 2 
inches thick. The tubes lead below the armor deck, and ammunition 
is to be supplied throughthem. Four of the 5-inch guns are mounted 
on poop and forecastle, and two in the waist, similarly to the 8-inch 
guns, but with barbette and shield 3 inches thick or the equivalent. 

rhe cone and tube are 2 inches thick or the equivalent. 

The remaining four 5-inch guns are mounted on the main deck for- 
ward and aft, in recessed ports with thick plating and closed shields, 
in rear equivalent to 3 inches, and with cone and tube beneath the 
position as at the other mounts. The smaller guns are mounted as 
shown on the plans, being protected by small shields on the guns or 
by extra thick plating in wake of ports. 

The ammunition allowances are as below: 


Rounds. 

For each 8-inch breech-loading rifle. ...........ccccceeeeeeeeeeeeenes 80 
For each s-inch rapid-firing gu®......cccoccccssccccccecdseesesesenee 160 
For each 6-pounder rapid-firing gun...........cccccecccesesseencsens 500 
For each 1-pounder rapid-firing gun..........eccceccesceseene eens 75° 
For each 37-millimeter revolving cannon .........+.eeseeeeeenceeeees 2000 

EQUIPMENT AND OUTFIT. 
Two military masts, to be fitted with fighting-tops. Derricks to 


be fitted for handling boats, including two 60-foot torpedo vidette 
boats. The complement of officers and men is fixed at four hundred. 


MOTIVE POWER. 


Boilers——Under forced draught to supply steam of 160 pounds 
pressure for main engines and auxiliaries. The main boilers to be 
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four in number, 14 feet 7 inches in diameter by 18 feet 6 inches long, 
double-ended, with six furnaces and a common combustion chamber. 

The boilers to be arranged in two water-tight compartments sepa- 
rated by a transverse coal bunker. Aggregate heating surface of 
main boilers to be about 17,300 square feet, and corresponding 
indicated horse-power, 9600. 

Engines.—The main engines to be four in number, two on each 
_ shaft, and of the vertical, triple-expansion, three-cylinder type. 

The cylinders to be 26, 38, and 584 inches in diameter respectively, 
and the stroke, 33 inches. The revolutions corresponding to the 
proposed maximum speed of 19 knots to be one hundred and thirty- 
three per minute, when it is expected that the main engines will 
develop about 9600 indicated horse-power. The piston speed at the 
proposed maximum revulutions will be 732 feet per minute. 

Donkey.—A donkey boiler to be carried on the armor deck. To 
have about 20 square feet of grate surface, and about 620 square feet 
of heating surface. 

Coal endurance.—The coai supply at load draught is 625 tons, 
and the total coal capacity is estimated at 950 tons. On the coal 
at load draught the steaming distance at 10 knots is 7000 miles. On 
the total coal capacity the steaming distance at 10 knots is 10,700 
miles. At full sea speed of 17.9 knots the steaming distance on the 
total coal capacity is 2100 miles. 


ASSIGNMENT OF WEIGHTS. 


Tons. 
Hull proper and fittings, including 6-inch conning tower (15 tons) and 
meena GOs WOrtls GOS. oo occ cc cccccecccccccecscccccesssvesese 2,400 
Hull protection : 
CS SS ee HF er ee 460 
SEE GIDE Re cdo cc ccc cescccoccccccesecéeccccsccesecsoscoes 600 
eerremereding material.......cccsccecesccccccctsecosesscs 200 
— 1,260 
Armament (326) and its protection (312)...........ceeceeeceeeeeeeees 638 
Machinery, donkey, stores, and.spare parts. ..........eeeeeeeeeeeeeee 913 
Coal at load displacement ... Salas Sig dui tick cndieaneia sec’ rune 625 
Equipment and outfit............ cc cece ee cece eee eeeeeeneeeeeereeenes 415 
DEEN anee s eeSS Cd RDegecencreceseerccccesteooroseeoerocecoes 6,253 
ESTIMATED COST. 
Os Srnec ed cee seeeccevereserccdosteececcecosenss $2,085,300 
EE Canin on's 600.00 crdesSds cedecssccccsccccceccccccccece 623,000 
CMe et ehddogeecnsecsdbtocecccenshoseuescvecesicece 371,800 
i it iueabask inbecsteeoenséceceersenecs cangess __120,000 


$3,200,100 
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FIRST CLASS PROT 






















































PRINCIPAL DIMENSIONS. 


Length between Perpendiculars, 372'—"’ 
Beam Extreme,- -+.. . .58' 7” 
Mean Draughi,. -+.. . «23 14" 
Load Displacement in Toms,. . . 7500 


Maximum I. H. P.,. + + - + 20,250 
Maximum Speed in Knots, . . . . 22 

















PE PLAN. 


PROTECTED CRUISER. 
























































ARMAMENT. 


2—8 inch B. L. R. 
10-—5 inch R. F. G. 
6—6 pounder R. F. G. 
8—1 pounder R. F. G. 
4—37 mm. R. C. 

6— Torpedo Tubes. 
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FIRST-CLASS PROTECTED CRUISER OF ABOUT 7500 TONS. 


Principal Dimensions, ete. 


Length over a es ria ee 382’ 6 
Length on i i oe es kee eh eeheeud oe eaaee 381% 0/7 
Length between perpendiculars.......-..0+seeceeeceeceseceeees ay 6S 
CO  EPFTOTMETT ET CUTTER Te ORES Cee wy 
Beam draught......ccccccscsscccvccccccvcvccscccseccccsccvess sy 1557 
Displacement in toms ... 1.6.6. seceeeceeeeeeseseneneeeeeesenned 7500 
Free-board to top of berth-deck plank at side................000: gf of 
Free-board to top of main-deck plank at side................008- 13 of 
Maximum indicated horse-power (forced draught)..............-- 20,250 
SD BOSCE Im KMOCS 2. ccecccccccsccsvcsscevesscscosescooss 22 
I UNOCROOMITIC ROIMME. .. 2c cccccccccseccccocsscescoesns ie 


HULL AND ITS PROTECTION. 


To have a double bottom running well fore and aft and to the 
turn of the bilge on either side. The engines to be in four compart- 
ments and the boilers in three, with thwartship coal bunkers. Wing 
coal bunkers to be fitted in addition, and the subdivision forward and 
aft to be as ciose as the requirements of stowage, etc., will permit. 
To have a long forecastle and ordinary poop. 

The buoyancy and stability to be protected— 

(1) By an armor deck with flat crown 1 foot above the water and 
2 inches thick. This is to slope to the side with two slopes, the 
inner of 20 degrees and the outer of 32 degrees. Plating on both 
slopes to be 4 inches in thickness. The edge of the armor deck to 
be 5 feet below the water amidships. 

(2) By a belt of water-excluding material worked outside of 
sloping water-tight wing bulkheads between the armor deck and the 
berth deck as shown. The belt to be ro feet thick at the water-line 
amidships, tapering with the water-line, as shown, to a thickness of 
6 feet, which is continued forward and aft, and divided at suitable 
intervals by partial transverse bulkheads. 

(3) Within the wing bulkhcads of belt, coal to be stowed, as shown, 
above the armor deck in wake of the machinery space and light and 
water, excluding stores forward and aft of the coal as far as prac- 
ticable. The coal bunkers above the armor deck to be subdivided 
by transverse bulkheads only. 

Glacis to be worked around openings in the armor deck for smoke- 
stacks, etc., and armor-gratings and coffer-dams as required. 
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CONNING TOWER. 


A conning tower, with sides of not less than 6 inches thickness, to 
be fitted on the bridge or in other suitable commanding position. 


ARMAMENT AND ITS PROTECTION. 


The battery to consist of two 8-inch breech-loading rifles, ten 5-inch 
rapid-firing guns, six 6-pounder rapid-firing guns, eight 1-pounder 
rapid-firing guns, and four 37-millimeter revolving cannon. 

The 8-inch guns to be mounted in the middle line, one on the 
poop and one on the forecastle,as shown. They are to be com- 
pletely shielded by closed shields, as shown, which are to work with 
the guns. These shields are to have a front of 2 inches, sides of 14 
inches, and rear of 1 inch. The sloping part of the crown in front to 
be 14 inches thick, and the remainder of the crown, # inch. These 
shields are to be large enough to contain the whole gun's crew. 
Allowance of weight is made for working these guns by power. 

The 5-inch guns are to be mounted as shown, two in the waist, 
two on the forecastle, two on the poop, two on the main deck under 
forecastle, and two on the main deck under poop. 

The guns on poop and forecastle to be protected by shields on 
the guns of 2 inches in front and the equivalent elsewhere. The 
remainder of the 5-inch guns are protected by plating around their 
ports, 2 inches in thickness, with equivalent small shields on the guns 
to cover the ports. The smaller guns to be mounted as shown on 
the plans, the 6-pounders being protected by shields on the guns. 

The ammunition allowances are as below : 


Ro 
nis SOROCOIUE SHER. sc cc cesses ccccccecececoecesseuss 7¢ 
Por each S-inch rapid-firing gum... ......ccccccccccsssccccccccccvesess i 3 
wee Guam G-poender rapid-firing gun... .....ccccccccscccsccccccccccces 50 
ue Eee SPOUNGCT FAPIG-EFINE BOM .. 2 occ ccccccccccccccccccccecces 750 

2000 


Fer each 37-millimeter revolving cannon..............0eeeeeeeeceeees 2 
TORPEDO OUTFIT. 


To have six torpedo-tubes. Two in the bow are fixed, diverging 
with the angle between them 5 degrees, and arranged to work simul- 
taneously. The remaining four are training tubes, two on each 
broadside, one forward and one aft. Fifteen torpedoes to be carried. 


EQUIPMENT AND OUTFIT. 


Two military masts, to be fitted with fighting-tops. Derricks to 
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be fitted for handling boats, including two 60-foot vidette boats. 
The complement of officers and men is fixed at four hundred and 
thirty. 

MOTIVE POWER. 

Boilers —Under forced draught to supply steam of 160 pounds 
pressure for main engines and auxiliaries. The main boilers to be 
eight in number, 15 feet in diameter by 18 feet 6 inches long, double- 
ended, with six furnaces and a common combustion chamber. The 
boilers to be arranged in three water-tight compartments, separated 
by transverse coal bunkers. Aggregate heating surface of main 
boilers to be about 36,500 square feet, and corresponding indicated 
horse-power, 20,250. 

Engines.—The main engines to be four in number, two on each 
shaft, and of the vertical, triple-expansion, three-cylinder type. The 
cylinders to be 334, 504, and 75% inches in diameter respectively, 
and the stroke, 40 inches. The revolutions corresponding to the 
proposed maximum speed of 22 knots to be one hundred and thirty- 
six per minute, when it is expected that the main engines will develop 
about 20,250 indicated horse-power. The piston speed at the pro- 
posed maximum revolutions will be 907 feet per minute. 

Donkey.—A donkey boiler to be carried on the armor deck. To 
have about 22 square feet of grate surface, and about 690 square feet 
of heating surface. 

COAL ENDURANCE. 

The coal supply at load draught is goo tons, and the total coal 
capacity is estimated at 1600 tons. On the coal at load draught the 
steaming distance at 10 knots is 8600 miles. On the total coal 
<apacity the steaming distance at 10 knots is 15,000 miles. At full 
sea speed of 20.8 knots the steaming distance on the total coal 
capacity is 2100 miles. 


ASSIGNMENT OF WEIGHTS. 


Tons 
Hull and fittings (including conning tower)..............0eeeeeeeeees 2,800 
Protection : 

Es ii. ote ink aaGnh tevekesh ok peeve sa takedanerened 850 
en a ee ee 190 

—— 1,070 

Propelling machinery, donkey, stores, and spare parts..........+...6+ 1,815 

Ot GHOUMRCRINONE. 00 ocbcccecescsetecscosceseceseesessenkenee goo 

Armament, its protection and ammunition .............0ceeeeeseeeeee 362 


in Gelb Goll GENS. oscccncscscednvecessesccdcicceceveeeue 


ee ee ee ee 
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ESTIMATED COST. 


NEE EE CE eT eee ee eT eT ETT TT $2,084,000 
eins on ba Web o hee Seb bb ube 4 06bbbees050senesenede ee 1,260,000 
a ok ee daee ard eee hee e666 ae 400,000 
PEEP SOT ETT TOT TTT ER TE TET 197,500 

Ee ee ee ee. $3,941,500 


SECOND-CLASS PROTECTED CRUISERS OF 5400 TONS, 


Principal Dimensions, etc. 


Length over all..... TTT CCRT TT OTL CLT COTE TE LETTE TT 337’ 6” 
Bete OM Dead Water-Bine. oo... cccccccccccccccccccccscccccccces 335° 6” 
SOND, «0s se csc ccdeccteccecceseoscesenen 324’ of 
ER pc 6entbncensssecesecsectecesescessececeecees 53’ 6” 
SMES occ ccc cccrecceneeeccesetccccosceeseccceseceecceces 20° 9 
NT FP ETC OCT TCT OTTO TTET TTT Tee 5400 
Free-board to top of berth-deck plank at side....................4. 5s 6” 
Free-board to top of main-deck plank at side .............0000005: 13 6” 
Maximum indicated horse-power (forced draught) ..............4-. 12,000 
ements BOOS I RMols, 2.0. cc css cccccpcccccccccccccccccccccece 20 
SED GRGORCOMETIC ROlMRE. 2.20 cc cccccsccresccesccccccccccsces a’ 25/7 


HULL AND PROTECTION. 


To have a double bottom running well fore and aft and to the 
turn of the bilge on either side. The engines to be in four compart- 
ments and the boilers in two, with athwartship coal bunkers. Wing 
coal bunkers to be fitted in addition, and the subdivision forward and 
aft to be as close as the requirements of stowage, etc., will permit. 
To have a long forecastle and ordinary poop (a preferable arrange- 
ment for this ship may be with central superstructure and free-board 
forward and aft to main deck only). 

The buoyancy and stability to be protected: 

(1) By an armor deck with flat crown 1 foot above the water-line 
and 24 inches thick. This to slope to the side with two slopes, the 
inner of 22 degrees and the outer of 36 degrees. Plating on both 
slopes is to be 44 inches thick. The edge of the armor deck to be 
4 feet 6 inches below the water amidships. 

(2) By a belt of water-excluding material worked outside sloping 
water-tight wing bulkheads between the armor deck and the berth 
deck, as shown. The belt to be 10 feet thick at the water-line amid- 
ships, tapering with the water-line, as shown, to a thickness of 
54 feet, which is continued forward and aft, and divided at suitable 
intervals by partial transverse bulkheads. 
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PRINCIPAL DIMENSIONS. 


Length between Perpendiculars, 324'—" 

Beam Extreme,- + + «+++ 53 6” 

Mean Draught, . . + +«++ 20 7” 

Load Displacement in Toms,. «++ 5400 

Maximum I. H. P.. «+22 + «+ 12,000 
Maximum Speed in Knols, .. . 20 











-E PLAN. 


PROTECTED CRUISER. 
































ARMAMENT. 


—_— 2—8 inch B. L. R. 
12—5 inch R. F. G. 
6—6 pounder R. F. G. 
4—1 pounder R. F. G. 
4—37 mm. R. C. 

6— Torpedo Tubes. 

















! REPORT OF POLICY BOARD, 259 





(3) Within these wing bulkheads coal to be stowed above the 
armor deck, as shown, in wake of the machinery space, and light 
water-excluding stores forward and aft. The coal bunkers above 
the armor deck to be subdivided by transverse bulkheads only. 

Glacis to be worked around openings in the armor deck for 
smokestacks, etc., and armor-gratings and coffer-dams as required. 


CONNING TOWER. 


A conning tower with sides of not less than 6 inches in thickness 
to be fitted on the bridge or in other suitable commanding position. 





ARMAMENT AND ITS PROTECTION. 


The battery to consist of two 8-inch breech-loading rifles, twelve 
s-inch rapid-firing guns, six 6-pounder rapid-firing guns, four 
1-pounder rapid-firing guns, four 37-millimeter revolving cannon. 

The 8-inch guns are to be mounted in the middle line, one on the 
poop and one on the forecastle,as shown. They are to be com- 
pletely shielded by close shields, as shown, which are to work with 
the guns. These shields are to have a front of 2 inches, sides of 
14 inches, and rear of 1 inch, the sloping part of the crown in front 
to be 14 inches thick, and the remainder of the crown, three-quarter 
inch. These shields are to be large enough to contain the whole 
gun’s crew. Allowance of weight is made for working these guns by 
power. 

The 5-inch guns are to be mounted as shown, two on the poop, 
two on the forecastle, and the remaining eight in recessed ports on 
the main deck, four forward and four aft, the guns on poop and fore- 
castle to be protected by shields on the guns of 2 inches in front and 
the equivalent elsewhere, the 5-inch guns on the main deck to be 
protected by 2-inch plating around their ports, with equivalent small 
shields on the guns to cover the ports. 

The smaller guns are to be mounted as shown on the plans, the 
6-pounders being protected by shields on the guns. The ammuni- 
tion allowances are as below : 





Rounds. 
For each 8-inch breech-loading rifle... .. 2.2.2... ceceeeeesceeeeeeees 70 
UD SRO GUNS WD 500s occcnccnncsacecoccetecen shonin 125 
For each 6-pounder rapid-firing gun.............0ceeceeeeeeeeeeeeees 500 
For each 1-pounder rapid-firing gun.............eeeeeeueeeeeeeeeeees 75° 


For each 37-millimeter revolving cannon ...........0.eceeeceeeeceees 2000 
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TORPEDO OUTFIT. 


To have six torpedo-tubes. Two in the bow are fixed, diverging 
with the angle between them 5 degrees, and arranged to work 
simultaneously. The remaining four are training tubes, two on each 
broadside, one forward and one aft. Fifteen torpedoes to be carried, 


EQUIPMENT AND OUTFIT. 


Two military masts, to be fitted with fighting-tops. Derricks to 
be fitted for handling boats, including two 60-foot vidette torpedo- 
boats. The complement, officers and men, to be fixed at four 


hundred. 
MOTIVE POWER. 

Boilers.—Under forced draught to supply steam of 160 pounds 
pressure for main engines and auxiliaries. The main boilers to be 
four in number, :5 feet 2 inches in diameter by 20 feet long, double- 
ended, with eight furnaces and two combustion chambers. The 
boilers to be arranged in two water-tight compartments, separated 
by transverse coal bunkers. Aggregate heating surface of main 
boilers to be about 21,500 square feet, and corresponding indicated 
horse-power, 12,000. 

Engines.—The main engines to be four in number, two on each 
shaft, and of the vertical, triple-expansion, three-cylinder type. The 
cylinders to be 274, 41, and 61% inches in diameter respectively, 
and the stroke, 354 inches. The revolutions corresponding to the 
proposed maximum speed of 20 knots to be one hundred and forty 
per minute, when it is expected that the main engines will develop 
about 12,000 indicated horse-power. The piston speed at the pro 
posed maximum revolutions will be eight hundred and twenty-eight 
feet per minute. 

Donkey boiler —A donkey boiler to be carried on the protective 
deck. To have about 20 square feet of grate surface, and about 620 
square feet of heating surface. 


COAL ENDURANCE., 


The coal supply at load draught is 540 tons, and the total coal 
capacity is estimated at 900 tons. On the coal at load draught the 
steaming distance at 10 knots is 6700 miles. On the total coal 
capacity the steaming distance at 10 knots is 11,200 miles. At full 
sea speed of 19 knots the steaming distance on total coal capacity is 
1850 miles. 
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ASSIGNMENT OF WEIGHTS, 


Tons 
Hull and fittings (including CORT QOUEE) oo ve. dnkcasicsdscccccunen 2,115 
Protection : 
EE EE Ee Ee Te ee 800 
Water-excluding material... ...ccccccccccseccccccccsccccccece 140 
ey ee 
Propelling machinery, donkey, stores, and spare parts ............ee6: 1,049 
i Pid GUUONOOUIONE . oo cc ccrecccvccctoctescccceseseccopevence’ 540 
Armament, its protection and ammunition ........ ...cseesceeeeecees 384 
Equipment, ee Cs GROUND 0 6:0 kon ccncsec céndnes 004 tentesnsansenn pr 380 
chi. <ccthebehesaditenekns Hebe eseesiene ae eede al 5,408 
ESTIMATED COST. 
EE GED POONOCUIOR... oo ccc bo cccccccccccccceescesccscecoccocceses $1,542,500 
ED gnu Soe sewesccevces cevecceceseesseencéuseseoseseséoous 715,620 
i, PO és oe voce cteseesondenbetesetsseiewounee 418,000 
Equipment and outfit ..........0cceeeeeeeeeeeeeeeeeses seewneecs _124,740 
Di incitgetebeecéues Gkbbeseiebanc-enesakeN eens wena Ree 2,800,860 


SECOND-CLASS PROTECTED CRUISERS OF ABOUT 4000 TONS 


No plans are submitted of this type, of which several examples 
have been and are about to be added to the navy. 

Future vessels of this class, however, should have the special 
feature of the stability belt, as in the larger types. Their speed 
should not be less than 19 knots in smooth water, nor their coal 
endurance less than 9000 miles at 10 knots, as before laid down for 
the whole class of large cruisers. Their battery should consist of 
two 8-inch guns at the ends of a long central superstructure, the free- 
board forward and aft being to the main deck only. In and on the 
superstructure at least eight 5-inch and other smaller rapid-fire guns 
should be mounted. All the guns should be protected as in the 
other types of protected cruisers. 


TORPEDO CRUISERS OF FROM 700 TO 1000 TONS. 


This type is the chief representative of the class of small cruisers, 
and should be developed along with the sea-going torpedo-boat. 
Numerous representatives of this class have been recently added to 
foreign navies, such as the Sharpshooter class in the British and the 
Tripoli class in the Italian navies, while in all European navies there 
are representatives of smaller types in which the same objects are 
sought for, but we believe by no means so efficiently obtained. 

No type plans are presented of this class, but the following general 
requirements may be laid down: 
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The displacements should not be less than 700 nor more than 1000 
tons, approaching the higher limit, with lengths of from 230 to 260 
feet. The least smooth-water speed which can be considered satis- 
factory is 22 knots, with a total endurance of about 3000 miles at 10 
knots, the coal carried at normal load displacement to be not less 
than 60 per cent of the total capacity. The gun armament should 
consist of two 4-inch and at least six 3-pounder rapid-fire guns, the 
latter being considered large enough for sure execution against sea- 
going torpedo-boats. The torpedo armament should consist of two 
bow tubes fixed at an angle of 5 degrees, working simultaneously, 
and moderately protected by extra plating; and two training tubes 
elsewhere. It is suggested and believed to be feasible that the tor- 
pedo-tubes should be mounted in pairs on the disappearing principle, 
to be exposed only immediately before and after firing. Every means 
of incidental protection to the hull, by coal and otherwise, should be 
utilized, and direct protection afforded in wake of the machinery, so 
far as the displacement will admit. The subdivision should be very 
close, and great “emergency” pumping power should be supplied 
by ejectors in each compartment. 


SPECIAL LIGHT-DRAUGHT GUN-VESSELS OF ABOUT 1200 TONS, 


These vessels are intended for river service, and are, of necessity, 
of special type, though it has not been considered necessary to 
present plans. Their normal load draught should not exceed g feet, 
with a length of about 230 feet. Maximum speed not less than 18 
knots, and coal endurance of about 30co knots at 10 knots. Gun 
battery should consist of two 4-inch and four 1-pounder rapid-fire 
guns, four 37-millimeter revolvers, and four 45-caliber machine guns, 
They should have a high free-board with complete berth deck, and 
raised quarterdeck and sunk forecastle, affording accommodation on 
occasions for a very large complement. They should be driven by 
twin screws with horizontal engines and locomotive boilers, the 
machinery being under an arched water-tight deck, extending to 
about 12 inches below water at sides. Subdivision below water 
should be close, and great emergency pumping power should be 
supplied by ejectors in each compartment. 


TORPEDO-DEPOT AND ARTIFICER’S SHIPS. 


The necessity of economizing space and weight on modern war- 
ships prevents the installation on board each ship of many of the 
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. 


tools and appliances frequently needed for the repairs of machinery, 
boilers, etc. When, however, a large number of such ships, con- 
stituting a squadron, are employed together, the necessity of sup- 
plying adequate means of repair becomes so great that it is advisable 
to have each such squadron accompanied by a vessel of special 
design, fitted out with all the appliances requisite for the ordinary 
repairs of large machinery, and having as a part of her complement 
a large force of skilled mechanics and artificers. Such vessels are of 
special importance to the United States, which possesses no foreign 
dockyards or fortified stations where repairs can be executed, and 
whose cruising squadrons, in time of war, must be self-supporting in 
every way. 

To supply the deficiency of torpedo-boat service with the offensive 
is another and hardly less important function of this type of vessel, 
which carries on deck a number of boats, with facilities for rapidly 
and easily handling them, and whose workshop appliances are equal 
to the care of the large amount of mechanism of the boats and their 
torpedoes and appliances. 

Experience has shown that besides their peculiar field of offensive 
action, torpedo-boats, by their great mobility, are invaluable in block- 
ading or investing a port or harbor. In spite of great increase of 
size, the “sea-going torpedo-boat”’ cannot accompany a squadron 
on any distant operations, while further increase of size would take 


away from the torpedo-boat many of its essential features. Required 
to make its own course, therefore, the torpedo-boat is confined to 
coast and harbor defense or to offensive operations in waters adjacent 
to its ports, and great advantage in this respect commonly lies with 
the defense. Battle-ships generally carry two vidette torpedo-boats, 
but may not conveniently carry more, and these are very necessary 
for the immediate service of the costly ironclad. In addition, the 
vessel carries stores of mines, gun-cotton, etc., suited to mining and 
countermining operations. 

With these qualities it is found possible to combine high speed 
and great endurance, moderate protection, and a light battery of 
rapid-fire guns, without demanding a very large displacement. The 
only fair representative of this class in existence is the Vulcan, 
building for the British Navy. In the vessels recommended it has 
not been considered advisable to supply so much deck protection as 
in the British vessel, while retaining all the essential qualities and 
equal speed and endurance on a somewhat less displacement. 














264 REPORT OF POLICY BOARD. 


There can be no question of the very great value of such a vessel 
for the duties described, but for lack of the fleet for which she 
essentially exists, such constructions, of course, must be postponed 
for some years. 


TORPEDO-DEPOT SHIP OF 5000 TONS. 


Principal Dimensions, etc. 


Feet 
SN OO GEN 6 coscececscnccccesecicccevecssossoecs scovececess 358 
Length on load water-lime .......cccccccccsccccce poex renee cane 357 
Ep acesesbepedscasc een beores veeneees 346 
cs cebb ae ca bOGS KN G06 64.066 000060000 0p eeen acceded ewens 2 
i tan +p ekthbak esd t0ssdstebnenen cane puensesedeosnuead 18% 
i Os cco ccbadect bee cnenervecevecssccceesese oooe 6S 
Free-board to top of berth-deck plank at side............ : eee 4 
Free-board to top of main-deck plank at side ...................4.. 13 
Free-board to top of spar-deck plank at side...............0000005- 22 
Maximum indicated horse-power (forced draught)...........0..e05. 10,750 
SD CIPOOEE OU GED, coco cc etccccescececoserdcosceccodececens 20 
i COCONOONOTSS RERDEE. occ nccececccwersscesesenscecesebeesa 3x5 


HULL AND ITS PROTECTION, 


To have a double bottom of moderate extent. The engines to be 
in four compartments and the boilers in three. The ship to be as 
thoroughly subdivided as the peculiar nature of its service will permit. 
The machinery, tools, etc., to be carried on both berth and main 
decks amidships, which should each be 8 feet in the clear for that 
purpose. It will probably be necessary to place some fittings in 
wells of the depth of both decks. To have a complete spar-deck, 
Buoyancy to be protected by— 

(1) A curved water-tight deck, 1 inch thick, which is to be (amid- 
ships) 5 feet below the water at sides, and 6 inches below the water 
in the middle line. 

(2) A stability belt of water-excluding material worked as in the 
cruisers. 

3) Coal stowage above the water-tight deck, as in the cruisers. 


ARMAMENT, 


The armament to be light, consisting of light guns with shield pro- 
tection only. Number and size of guns to be determined, but total 
weight of armament, its protection, and ammunition, not to exceed 
8o tons. 


. 
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EQUIPMENT, ETC. 

To carry three military masts, with two derricks on each for hand- 
ling boats. The complement to be as may be determined, but should 
be unusually large. 

MOTIVE POWER, 


Boilers.—Under forced draught to supply steam of 160 pounds 
pressure for main engines and auxiliaries. The main boilers to be 
nine in number, all of the long low type. Six of them to be 11 feet 
in diameter by 19 feet long, and three of them to be ro feet in 
diameter by 184 feet long. Aggregate heating surface of main boilers 
to be 19,000 square feet, and corresponding indicated horse-power, 
10,750. 

Engines.—To have four sets of vertical, three-cylinder, triple- 
expansion engines, working two screws. Cylinders to be 27, 40}, 
and 61 inches in diameter respectively, and the stroke, 31 inches. 
The revolutions corresponding to the proposed maximum speed of 
20 knots to be one hundred and forty-five per minute, when it is 
expected that the main engines will develop about 10,750 indicated 
horse-power. The piston speed at the proposed maximum of revo- 
lutions will be 750 feet per minute. 


COAL ENDURANCE, 


The coal supply at load draught to be about 600 tons, and the 
total coal capacity, at least 900 tons, and as much greater as practi- 
cable. On the coal at load draught the steaming distance at 10 knots 
is 7500 miles. On the total coal capacity the steaming distance at 
10 knots is 11,200 miles. At full sea-speed of 18.9 knots the steaming 
distance on the total coal capacity is 2000 miles. 


TORPEDO-BOATS. 


Fourteen torpedo-boats to be carried, each of a length of not less 
than 60 feet. Particular attention to be paid to their stowage and 
efficient handling. 


PRELIMINARY ASSIGNMENT OF WEIGHTS. 


Owing to the novel type of this ship it is impossible to make more 
than an approximate assignment of weights. 
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Hull and fittings 

Protection (water-tight deck, 230; water-excluding material, 150) 
Propelling machinery, etc 

Ordnance 

Equipment 

Normal coal-supply 

Fourteen 12%4-ton torpedo-boats 

Machinery, tools, and stores for work on board 

Available for torpedo gear, mines, etc 


No blow which can be inflicted by any weapon other than a mine 
or torpedo carrying very large quantities of high explosive can com- 
pare in effect to that of a vessel herself moving at a high rate of 
speed. This has long been recognized, and practically all vessels of 
war have their bows more or less specially strengthened and shaped 
for the purpose of ramming. The little experience developed as to 
the use of the ram leads to the belief that while attempting the opera- 
tion the otlier offensive functions of the vessel are best temporarily 
suspended, and that in ordinary battle-ships and cruisers the presence 
of other weapons involves qualities not favorable to certainty and 
efficiency in ramming. 

Many propositions have been made looking to the differentiation 
of the ram from the other ordinary weapons, especially the gun, in 
the construction of vessels in which all other weapons are, at least, 
subordinated to the spur. But little has been actually accomplished 
in this direction, partly from the inherent difficulties and partly because 
it has been considered doubtful economy to add such vessels to any 
but a great fleet. 

The inherent difficulty lies chiefly in the fact that a number of 
very antagonistic qualities must be combined in a high degree of 
efficiency, and especially those of speed, handiness, and capacity to 
take punishment from the gun. It will be evident that the limits of 
displacement are very narrow which will admit of a satisfactory com- 
bination of those qualities, and it is questionable if any such vessel 
can be at all satisfactory against more than a single antagonist im 
daylight. In other words, if out of her proper sphere, or if over 
matched at all by more than a single ship, the pure ram loses effici- 
ency very rapidly. For this reason alone a certain amount of gum 
power is imperative; and, in the shape of rapid-fire guns compara 
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PRINCIPAL DIMENSIONS. 


Length between Perpendiculars, 313, —" 
Beam Extreme,. . + +++ + 42 1%" 
Mean Draught,. . . +++ + 18 23" 
Load Displacement in Toms,. . +» 3500 
Maximum I. H. P.,+ + + + « + 9700 
Maximum Speed in Knols,... 20% 
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ARMAMENT. 


oa 4—5 inch R. F. G. 
4—6 pounder R. F. G. 
4-~1 pounder R. F. G. 
3-37 mm. R. C. 

2— Torpedo Tubes. 
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tively well srotected and handled independently of the conning tower, 
is believed to afford adequate return under all circumstances, if only 
in reducing the enemy’s small-gun fire and attacking the unprotected 
water-line. 

Again, in any such vessel it will be evident that the conditions are 
peculiarly favorable to high efficiency of bow torpedo-tubes, while 
there seems no valid reason why their presence and use should dis- 
concert the main attack, while it is believed that it may often render it 
unnecessary and yet more frequently afford favorable conditions. In 
any case, if they are found to be confusing to the conning tower, they 
can be served independently of it. Provision must be made for all 
crews of independent weapons to keep a good lookout and signal to 
those engaged in their service below to prepare themselves for the 
shock in time. 

Above all it should be noted that, however fine a weapon of this 
character, the result is peculiarly dependent on the human element 
in the conning tower. 

A design has been prepared which it is believed fulfills the condi- 
tions laid down. On a displacement of 3500 tons, a speed of 20% 
knots is combined with capacity to turn considerably quicker and in 
less space than any suitable antagonist. The gun-power is confined 
to rapid-fire guns entirely abaft the conning tower, but with good 
command ahead, the larger caliber being in well protected positions. 
Bow torpedo-tubes are fitted under the protection of the bow armor. 
The arrangement of protective material is novel and satisfactory 
against a single enemy, as alone it is possible to make it in such a 
vessel, but offers fair resistance from all quarters. The light draught 
renders the vessel peculiarly serviceable in harbor and coast defense, 
and in the attack by surprise of vessels in port. By suitably arrang- 
ing the coal stowage the same vessels may form part of a squadron of 
limited endurance as well as acting in local defense, the increased 
displacement due to the greater average coal supply still admitting 
of excellent qualities for the purpose intended ; only, when acting 
within a very limited area, the specially valuable qualities of speed 
and handiness are improved by loading coal to 300 tons only, stowed 
entirely above the armor-deck. 
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RAM OF 3500 TONS. 


Principal Dimensions 


OU Gleb ch beb eo ccdderdceccdcestevscececceoncecece wcoce 330° OF 
Length on load water-line .......... TTeT TTT TTT ae Tee 321’ 6/ 
ry OID. i606 tink ces ss ccvcevenseeecvoucese 13/ of 
in seccctess 6006s ccanes ce ces ewer eseeene ke éeaee 42” 14" 
ces he B66 neh A6be 6b 46660484 0086 646 Ktds caeecseen ses 18’ 24 
ET ME Uns owe eso a8b es Gods ccoreceecesescvececeoes - 3500 
Free-board to top of main-deck plank at side..............000005: 5’ of” 
Free-board to top of poop and forecastle plank at side........... 12’ of 
Maximum indicated horse-power (forced draught) .............. —_— 
GE OO NEN, Sc eccccececcssevceccececcceccesssecece 20% 
Estimated metacentric height.................... AE Se c/ 


HULL AND ITS PROTECTION, 

To have a double bottom and as great subdivision as possible, 
especially forward. The engines to be in four compartments and 
boilers in three. 

The poop and forecastle to extend about 80 feet and be connected 
by a central parallel-sided superstructure about 30 feet wide. 

For a length of 70 feet forward, protection will be afforded by side 
armor of 4 inches, worked on heavy Z frames with an inner mantlet 
of 15 pounds. The armor to extend from 4 feet 9 inches above the 
load water-line to the line of armor-deck, which slopes down to the 
spur, and throughout the length of this armor will be 2 inches thick 
on the slopes and 14 inches on the crown. The lower plates on side 
next the spur to be 14 inches thick. The main deck over the armor 
will be plated with a wide stringer cf 40 pounds and the remainder 
of 30 pounds. The side armor will terminate in a 3-inch bulkhead 
extending from armor to main deck. A belt of water-excluding 
materiai 4 feet wide to extend from this bulkhead to the bow, and 
between the longitudinal bulkheads of this belt shall be arranged the 
chain lockers, fresh-water tanks (built in), cable tiers, wet provisions, 
and in the bows, the torpedo room. 

Abaft the armor bulkhead the protection to be continued by an 
armor-deck, with double-side slopes of 22 and 36 degrees, to be 2 
inches thick on the crown and 33 inches on the slopes. Over boilers 
amidships the crown of this deck to be about 6 inches above the load 
water-line, and over the engines, about 15 inches. 

Depth below water at sides amidships to be about 4 feet 6 inches, 
ranging to about 3 feet 6 inches towards the ends until it begins to 
slope down to the spur. A splinter jacket of 10 pounds to be worked 
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on the under side of the beams of this deck between the longitudinal 
wing bulkheads. 

A belt of water-excluding material about 4 feet 6 inches thick 
amidships and about 4 feet towards the ends, to extend from armor 
to berth deck. 

Glacis of 3 inches inclined at 30 degrees to be worked to hatches 
in the armor-deck. Shell-proof gratings to be worked in addition. 
CONNING TOWER. 

A conning tower to be carried above the forecastle-deck in the 
middle line. To be pear-shaped in plan. The face, a circular arc of 
rather more than 180 degrees to an inner diameter of 6 feet, plated 
12 inches. The rear an arc of rather less than 180 degrees to an 
inner diameter of 3 feet, plated 3 inches. Straight sides of 6 inches 
joining the face and rear. Thicknesses to be joined by tapering the 
greater thickness into the less across the joint. Height of armor, 5 
feet 2 inches. Thickness of crown, 14 inches; of floor, three-fourths 
of aninch. To be supported by a cone tube 2 inches thick to main 
deck, the vertex being in axis of rear circle of tower, which also forms 
a portion of the foremast. Below the main deck to be continued to 
the protective deck by a 1-inch tube, and further supported by two 
radial belt frames under the cone. To be lightly connected at the 
decks by a ring of plating and light brackets. 

ARMAMENT AND ITS PROTECTION. 

The battery to consist of four 5-inch rapid-firing guns, four 6- 
pounder rapid-firing guns, four 1-pounder rapid-firing guns, and 
three 37-millimeter revolving cannon. 

The 5-inch guns to be mounted, two on the forecastle and two on 
the poop, as shown, in partial barbettes, with shields on the gun and 
cone protection underneath. Barbettes and shields to be 4 inches 
or its equivalent, and cone and tube protection, 2 and 14 inches. 
The smaller guns to be mounted as shown, with the protection of 
extra side-plating and heavy shields. 

The ammunition allowances are as below: 


Rounds. 
moe anee GOnch sapld-Gring @um......ccccccsccccccccsccccccccsteceess 115 
For each 6-pounder rapid-firing gun..........cceecsccccccccsscecceees 300 
For each 1-pounder rapid-firing gun. ..........2.sceesececeesececceees 500 
For each 37-millimeter FEVOLVING CANNON... ...ccccccccccescvcvcccccsees 1000 


TORPEDO OUTFIT. 
To have two fixed bow tubes diverging, with the angle between 
them 5 degrees, and working simultaneously as one weapon. 
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MOTIVE POWER. 


Boilers.— Under forced draught to supply steam of 160 pounds 
pressure for main engines and auxiliaries. The main boilers to be 
eight in number, and of the long, low, three-furnace type. Three of 
them to be 10 feet 9 inches in diameter and 19 feet long. Five of 
them, 10 feet 6 inches in diameter and 19 feet long. The boilers 
arranged fore and aft in three water-tight compartments, with two 
boilers in the forward boiler-room. Aggregate heating surface of 
main boilers to be 17,500 square feet, and the corresponding indicated 
horse-power, 9700. 

Engines.—The main engines to be four in number, two on each 
shaft, and of the vertical, triple-expansion, three-cylinder type. The 
cylinders to be 24%, 364, and 55 inches in diameter respectively, and 
the stroke, 33 inches. The revolutions corresponding to the pro- 
posed maximum speed of 20.25 knots to be one hundred and forty- 
nine per minute, when it is expected that the main engines will 
develop about 9700 indicated horse-power. The piston speed at the 
proposed maximum revolutions will be 820 feet per minute. 


COAL ENDURANCE. 


The coal supply at load draught is 200 tons, and the total coal 
capacity is estimated at 500 tons. On the coal at load draught the 
steaming distance at 10 knots is 2000 miles. On the total coal 
capacity the steaming distance at 10 knots is 4800 miles. At the full 
sea speed of 19.1 knots the steaming distance on the total coal 
capacity is 1100. When acting in harbor or other local defense, 300 
tons of coal stowed entirely above the deck is to be considered her 
maximum ‘coal supply, the corresponding endurance being 3000 
miles at 10 knots. 


ASSIGNMENT OF WEIGHTS. 


Tons. 
Hull and fittings, with conning tower (28)..........0cee cece eeeeeeeees 1338 
Hull protection : 

4 inches side, 3 inches bulkhead ...............ceeeeceeeeeees 105 
ee coceassccsWissdtees eeacedseueseueres 515 
INE SMOUGEE . ccccccccccsececsccecesocsececeses 120 

—— 740 

Armament, ammunition, and protection............00eeeereeeecoeseeee 177 

Machinery, stores, and spare parts... ........cc00.ccccccecccccesccees 865 

EE SERENE « ccconcescsecuscccssccecenvesceccsceesesen 200 

ee cahatsachnd econ ebbe seh es ond eoecescucouccsqadasseseenee 190 
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ESTIMA’ 


H[ull and protection.. 
Machinery ....-----eseeeeereeececee 
Ordnance.....- 


Equipment...... 


Very respectfully, 


Commodore U.S. Naz 


Naval Constructor U.S. Navy, member. 


tenant-Commander U. 


Ensign U.S. 


TED COST. 





W. P. McCann, 
vy, President of Board. 
R. L. PHYTHIAN, 

Captain U.S. Navy, member. 
W. T. SAMPSON, 


Captain U.S, Navy, 


Ww. M. FoLcer, 


Commander U.S. Navy, memb 


WILLARD H. BROWNSON, 


R. GATEWOOD, 


PHILIP R. ALGER, 


é& 


Hon. B. F. Tracy, Secretary of the Navy. 


member. 


S. Navy, member. 


Navy, Recorder of Board. 


oeewes $1,135,050 
568,830 
113,300 

54,000 





$1,871,180 
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APPENDIX A. 


ORDERS CONSTITUTING THE BOARD, 


Navy DEPARTMENT, Washington, /uly 16, 1889. 


Sir: You are appointed president of a Board which will consider 
and report as to the policy which should be pursued by this Depart- 
ment in the construction of a fleet to meet the future wants of the 
United States: 

(1) How many years should be allowed for the building of the 
fleet. 

2) What should be the number of vessels of which the fleet 
should be composed when completed, both for cruising and for 
coast-defense purposes. 

(3) What classes of vessels should be built both for cruising and 
coast-defense purposes. 

(4) What should be the size and general features of each class of 
vessels. 

(5) What proportion of the entire fleet projected should be con- 
structed annually. 

(6) What additional percentage should be constructed annually. 

(7) What number and classes of vessels should be asked for at the 
coming session of Congress. 

(8) What will be the annual cost of construction and the aggregate 
cost of the fleet as recommended. 

This Board will consist of yourself as president, and of Captains 
R. L. Phythian and W. T. Sampson, Commander W. M. Folger, 
and Lieutenant-Commander W. H. Brownson as members, and will 
convene at the Navy Department on the 23d instant. 

You are authorized to call upon the bureaux of the Department for 
any information or assistance which you may require. 

Very respectfully, B. F. TRACY, 
Secretary of the Navy. 

Commodore W. P. McCann, U.S. Navy, 

Commandant Navy Yard, Boston, Mass. 




















REPORT OF POLICY BOARD. 273 


Navy DEPARTMENT, Washington, August 5, 1889. 


Sir: In addition to your present duties you will report by letter 
to Commodore W. P. McCann for duty as a member of the Board of 
which he is president, organized for the purpose of considering and 
reporting as to the policy which should be pursued by this Depart- 
ment in the construction of a fleet to meet the future wants of the 
United States. When notified by that officer, you will proceed to 
Washington and report to him in person for the duty. 

Very respectfully, B. F. TRAcy, 
Secretary of the Navy. 

Naval Constructor RICHARD GATEWOoD, U.S. Navy, 

Newport, R. I. 
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APPENDIX B. 


INVESTIGATION OF THE MONITOR TYPE. 


In a vessel of !ow speed and very small free-board, such as the 
monitor as employed during the civil war, it is evident that a greater 
portion of the displacement can be assigned to armor and armament 
than in a vessel of comparatively high speed and free-board, though 
the advantage in this respect is somewhat reduced by the necessity 
of protecting by armor certain openings, such as smoke-pipe and 
ventilating hatches, in the absence of other provision against swash 
as afforded by the sides and subdivision of high-sided ships above 
the armor deck. 

Some incidental advantage accompanies the small target afforded 
by the low free-board and gun positions, but this has been very much 
exaggerated in many minds, since damage in the higher unarmored 
parts of other well-designed armored ships is of little consequence to 
the vital qualities of the ships, except incidentally, as producing the 
risk of jamming turret or barbette guns by the explosion of shells 
within it. The greater target of higher armored parts is more than 
offset by the greater command of guns, etc., so afforded. 

As the speed approaches that of the high-sided ships, the excess of 
weight available for increased armor and armament diminishes, from 
the greater fineness of form required. But with the very low free- 
board, a limit to speed, even in smooth water, is soon reached when 
the disturbance created by the vessel comes aboard, requiring a con- 
siderable fraction of the velocity of the ship to be imparted to con- 
siderable masses of water. Thus, such a vessel may not be driven 
even in smooth water to the same extent as a high-sided ship, and 
less power may be advantageously exerted in a form of given fine- 
ness. No experience of this character exists, but it may be anticipated, 
especially in the 4000-ton monitor of comparatively high power now 
under construction for the navy. 

This disadvantage of the low free-board type becomes rapidly more 
pronounced as the water becomes rougher, and especially with the 
short seas of moderate weather and the choppy seas of large bays. 
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The low sides of the monitor render necessary enormous stiffness 
or metacentric height in order to insure even the small range of 
stability commonly necessary in a sea-way, and, deriving no advantage 
from the subdivision and presence of water-excluding materials, such 
as fuel, commonly found in the wings above the armor decks of high- 
sided ships, any water-line damage is of greater importance as affect- 
ing stability and reserve buoyancy. This consideration, together 
with the great effect of a moderate change of trim on the speed, 
renders necessary a longer belt of greater thickness, and discounts a 
portion of the apparent advantage in this respect in existing vessels 
of this type. Were, however, the monitor so large as to be able to 
carry armor completely proof against existing guns—as it may be 
pointed out was practically the case during the civil war—these 
considerations would not obtain at all, and it will be evident that the 
advantage of the type in this respect increases rapidly with increasing 
thickness of armor on a complete or very long belt, or, what is prac- 
tically the same thing, with the size of the vessel. 

The monitor, then, is found to possess valuable qualities where the 
requirements are smooth water, low speed, light draught, and great 
heavy-gun fire opposed to the attack of guns not overmatching the 
armor protection carried in the long or complete belt; and, within 
the limits of draught permissible for the work, these advantages 
increase rapidly with increasing size. 

Opposed to the fire of guns overmatching her armor, the monitor 
can stand very little punishment. Ina sea-way she has not speed 
enough to force a combat with any intact ship. But the great and 
cardinal defect of the monitor type in anything but smooth water 
remains to be stated, as consisting in the utter lack of steadiness 
accompanying the great stiffness required for stability and the con- 
sequent impossibility of doing any work with the guns. All ships 
have great stiffness in the direction of their length, and therefore 
closely follow the effective wave slope in pitching, this slope being, 
however, very much reduced by the considerable length of most 
ships as compared with that of all ordinary waves. On account of 
the great transverse stability of the monitor type, the same condi- 
tions obtain in their rolling as in all pitching, except that the beam 
and draught being small, the effective wave slope is very much 
steeper. These vessels in rolling, then, closely follow the wave 
slope, and in such a ship in the trough of waves having a period of 
eight seconds and a maximum slope of 10 degrees—very ordinary 
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values—guns trained on the broadside would point at intervals of 
four seconds from 10 degrees above the horizon to 10 degrees below 
it. Ordinary vessels roll through larger angles, albeit in a greater 
time, but they undergo periods of comparative quiet when a gun can 
be laid with some degree of accuracy. 

The monitor’s artillery suffers the additional disadvantage of being 
so close to the water that it is only well up a fair-sized wave that 
another vessel can be seen, while the swash of water over the decks 
seriously interferes with the working of common turrets, although it 
will be observed that from so closely following the water surface 
much better weather is made than would at first be expected from 
the extreme lowness of free-board. For the same reason, the effec- 
tive force ona person aboard being at each instant normal to the 
wave slope, the motion is much less apparent than in ordinary 
vessels, and a common short pendulum tending to set itself at right 
angles to the wave slope gives no indication of the motion of the ship 
with respect to the true vertical, so that the true roll of these vessels 
has been overlooked. 

The surprise consequent on the comparatively good weather made 
by monitors in riding out heavy gales and afterwards in long voy- 
ages, and the very good work done by them in the attack of fortifi 
cations under conditions approaching those of their maximum 
efficiency, caused a reaction in naval opinion, originally unfavorable, 
until extravagant opinions were even expressed of their efficiency as 
cruisers for work on the high seas. 

Under certain conditions of the attack and defense of harbors, the 
Board recognizes real advantages in the type. But it has no efficiency 
in protecting the coast and commerce from without the harbors, which, 
in the opinion of the Board, is the chief naval problem. Being further 
incapable of rapid mobilization and concentration under all conditions 
of weather, coast-defense by ships of this type would really amount to 
local defense of the principal harbors, when the enemy had been 
allowed, by the absence or defeat of our fleets on the high seas, to 
invest them. 

That the same measure of defense can be obtained by very numerous 
and powerful sea-going fleets off the coast suppiemented by monitor 
and shore defenses of the principal harbors, as with the vessels pro- 
posed by the Board, is unquestionable, but we are of opinion that 
greater security, with far greater economy, can be obtained by the 
type of battle-ships of limited endurance, capable not only of 
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affording local defense to the harbors, but of rapid mobilization and 
concentration under all circumstances, and of acting with perfect con 


fidence on the high seas. 
In the opinion of the Board, the si — 
1On I < . 1€ Si Sse 1e . 
I x vessels of the monitor type 


already provided for afford a sufficien ‘ ‘- 
y | € ifford a sufhcient proportion of purely harbor- 


defense vessels. 





